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PRATT£WHITNEY AIRCRAFT CO , EAST HARTFORD, CONNECTICUT 

Subsidiary of United Aircraft & Transport Corporation 
Manufactured in Cauada by Cauadian Pratt & Whitney Aircraft Company, Ltd., 
Longucuil, P. Q.i in Germany by Bavarian Motor Works, Munich; in Japat) by 
Nakajima Aircraft Works, Tokyo. 


Dependability 


The Twin Wasp's test Ion records how high 
power and low head resistance combine tciili 
traditional Trait & Whitney dependability to 
make this engine of vital interest to every de- 
signer, manufacturer and operator of modern 
high-performance aircraft. Complete details and 
specifications will be announced next month. 


Twin Wasp is a striking example 
of the progress made possible by the 
cooperation between Pratt & Whitney 
engineers and the departments of the 
United States Government respon- 
sible for aircraft development. Final 


tests on this new two-row, radial air- 
cooled engine have been completed. 
The Twin Wasp offers more horse- 
power than has ever before been 
available in any aeronautical produc- 
tion engine made in America. 






WYMAN-GORDON 

GUARANTEED FORGINGS 

On the Airways today as on the 
Highways for the last thirty years ^ 
WORCESTER, MASS, one/ HARVEY, ILL. 


PLAYING A KEY PART IN THE 
OPERATIONS OF PRACTICALLY 
ALL WELL KNOWN TRANSPORT 
COMPANIES 
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T HE Curtiss -Wright Corporation made noteworthy progress during 19J2 in the 
development and manufacture of new military and commercial planes and 
engines. Always progressive in the design and improvement of Aeronautical prod- 
ucts, Curtiss-Wright attained the highest degree of engineering and manufacturing 
efficiency in the entire history of the organization. 

Wright Aeronautical Corporation produced new engines with exceptional per- 
formance. The new types include the 14-cylinder, double-row Whirlwind and the 
Advanced Cyclone — world’s first 700 h.p. production, single-row, radial, air-cooled 
engine, which is installed in the latest Curtiss developments and in the products 
of many other outstanding builders of military and transport aircraft. 

Curtiss Aeroplane SC Motor Company designed and built, to Army and Navy 
specifications, more new types of military planes than in any previous year. The 
types range from the tiny Curtiss Navy F9C-2 Fighter, built for the dirigible U. S. S. 
Akron, to the formidable Curtiss Army A-8B Ground Attack. Every plane is a 
valuable contribution to the United States Government’s first line of defense— the 
Air Force of the Army and the Navy. 

Curtiss-Wright accomplishments in the commercial field were equally noteworthy. 
The majority of the latest types of high-speed passenger and air mail transports, 
produced during 1932 or in production for 1933, have or will be equipped with 
Wright 700 h.p. Cyclones. Curtiss-Wright Airplane Company produced the new 
15-passenger Curtiss-Wright Condor— world’s quietest and most comfortable multi- 
engine transport — with a cruising speed of 145 m.p.h. and a high speed of 170 
m.p.h. Production orders for this type are now under way for Eastern Air Transport 
and American Airways. 

Progress, like that achieved by the Curtiss-Wright Corporation and other out- 
standing leaders of the Aeronautical Industry, provides greater security in national 
defense. Furthermore, it has increased the efficiency of our great Air Transportation 
Systems, which are important factors in the nation’s progress toward a sound 
business recovery. 


CURTISS-WRIGHT 
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THE MEW MARTIN ARMY BOMBER 


— the most formidable weapon yet developed 
for aerial offense and defense; 

— embodying engineering developments which 
herald a new era in high speed, heavy-load 
commercial flying; 

— combining with them the ease of inspection, 
servicing, and maintenance made possible by 
the accurate, straight-line, machine production 
methods of the Martin plant. 

Nowhere else in the industry can aircraft of 
equal quality be produced at lower cost. 

THE GLENN L. MARTIN COMPANY 

BALTIMORE, MARYLAND, U. S. A. 

Builders of Dependable Aircraft Since 1909 


R MARCH, 1933 


A salutation 

to the new President 


Hon. Franklin D. Roosevelt, 

Washington, D. C. 

Dear Mr. President: 

/TT\N JULY 2, 1932, you boarded a transport airplane at Albany and flew to 
( ) Chicago to address the convention that had just nominated you for the 

presidency. You enter the White House as the first American president 
ever to have flown either prior to or during his term of office. We need not extol 
the utility of aviation to you. You know. You have seen for yourself. 

This issue of Aviation appears just as you are about to become the Chief Ex- 
ecutive of the American people. Among the innumerable problems that will sur- 
round you to clamor for consideration will be the development of a rational and 
well-balanced aeronautical policy for your administration. Without a definite 
policy, definitely established and given some measure of continuity, there can be 
neither efficiency nor economy. An intelligent policy must be guided, and in fact 
very largely controlled, by the facts of the present situation and by the lessons of 
experience. It has been our effort, in the pages that immediately follow the con- 
clusion of this letter, to assemble the most important of the material that must be 
taken into account in deciding upon the future course of the Federal Government 
in its relations to aviation. The resultant collection of data, part of it wholly new, 
part of it already widely known, is very respectfully submitted to you, to your ad- 
ministration, and to the membership of the incoming Congress. 

It is a rather striking collection. It constitutes a record of spectacular accom- 
plishment which may well be a source of great pride to all those who have been 
concerned in making it, and a stimulant to them or to their successors to carry on 
without loss of ground or loss of momentum. In three years of depression of un- 
precedented intensity, the passenger traffic upon American airlines has tripled: 
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the mileage flown in air transport has doubled ; the use of the air mail has increased 
by 20 per cent, while the revenue of the Post Office department from all other 
sources has fallen off by 17 per cent. American airplanes and engines have taken 
a place of steadily growing importance upon the airways of the world, until today 
there is scarcely a country in the world where the sky does not echo to the exhaust 
of American engines and the beat of American propellers, or where the sun does 
not cast upon the ground the shadow of American wings. The number of licensed 
pilots is almost twice what it was three years ago, and new pilots continue to qualify 
at the rate of almost 100 a week. 

I T IS a glowing picture that we present. The tints that that picture will assume 
in future depend more upon the Federal Government than upon any other one 
thing. Let us be specific. The future depends pre-eminently upon the policy of 
your administration. 

Your trip from Albany to Chicago became possible because of the existence of 
the air mail service, of the airways prepared by the Department of Commerce, and 
of the great numbers of airports built and operated, in most cases, by municipali- 
ties. The continued availability of a complete, reliable, safe, and efficient national 
air transportation system for the service of some millions of your fellow citizens 
depends upon the maintenance of the organization that has been created. Within 
a few days prior to the composition of this letter there has been serious discussion 
either of the actual abolition of the air-mail service or of a reduction in the scope 
of that service which would hobble and hamstring it. In looking upon the record 
as we have presented it between these covers, I am sure that you and your associ- 
ates will agree that it is almost incredible that anything of the sort should even 
have been discussed. Nevertheless it is true. 

Suggestions that economies might be effected by cutting the amount of service in 
half, or by turning it back onto a few experimental routes, are demonstrably un- 
sound. This country is too large for a small scale transportation system to have any 
meaning even as an experiment. We must carry on upon a national scale if we are 
to carry on at all. There is no more economy in trying to run half an air-transport 
system than in trying to run a six-cylinder automobile engine with only four spark 
plugs. There is no economy in letting air transport pass into a state of suspended 
animation, for the life blood of air transport is in the organizations that have been 
created. If we destroy and scatter those organizations, we cannot look forward to 
picking up the work again where it was left off. We shall have to rebuild almost 
from the beginning. The only true economy will be found in promoting a continu- 
ance of that steady progress toward complete self-support which has marked the 
record of the last four years. In 1929 the net cost of air mail service to the Post 
Office department was approximately 80 cents per mile flown. At the present time 
it is less than half that. Let development go forward, with such changes of course 
and revisions of policy as accumulating experience may from time to time indicate 
to you and your Postmaster General to be desirable, and within a very few years 
the net cost will be down to zero and the service will be returning the government 
a profit. 

In the meantime the air transport system, which must temporarily lean upon the 
air mail for support, is a national asset and a fruitful source of employment. 
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American air transport employs over 6,000 people directly and from 3,000 to 6,000 
more indirectly. If the whole air mail appropriation were considered as a device for 
creating employment, the relation between the amount of money spent and the 
number of jobs called into being would be much more favorable than on many 
approved public-works projects. 

I T IS NOT only air transportation that is involved in the formulation of an 
aeronautical policy. There is also the question of military aviation. That too is 
a critical problem. 

The American people are pacific by temperament, and far more devoted to con- 
ciliation than to conflict, but we cannot overlook the meaning of a deeply disturbed 
world situation. Three undeclared wars are now in actual progress. Others ap- 
pear in the making. While other countries maintain their appropriations for military 
aviation, we have cut down on ours. We have cut down both absolutely and rela- 
tively, reducing the proportion of our total national defense appropriations going 
into the operations of the air arms in complete defiance of the teaching of all re- 
cent experience and of the warnings of practically all sober students of military 
affairs that the relative importance of the place of aviation in military activities is 
constantly growing. The available amount for military and naval aviation during 
the first fifteen months of your own administration, taking the appropriation bills 
as they now stand, will be less than in any similar period for more than five years 

Here again, as in the case of the appropriation for air mail, it is not a transitory 
problem that confronts us. It is not a case of being able to economize now and 
make up the lost ground later without lost motion. The maintenance of an efficient 
aeronautical industry, capable of satisfying a military demand when it exists, re- 
quires above all things that a nucleus of personnel be held together to carry on 
technical developments. At the present time, due to the effects of the depression 
upon potential private purchasers of aircraft, the commercial market is inadequate 
for the support even of skeleton organizations. The military side must carry the 
load for the time being if we are to keep aviation going forward. If military ap- 
propriations for aeronautical purposes continue to be reduced we shall find in due 
course that we have annihilated the only sources of supply upon which we can de- 
pend in time of need. The aircraft industry can establish its right to be considered 
as a vital national asset. 

A S WE LOOK to the future, we consider ourselves extraordinarily happy 
in seeing as Chief Executive of the nation a man who was intimately asso- 
ciated with the earliest infancy of naval aviation and with its development to adult 
estate. We lay the record of American aviation, and American aviation’s case, be- 
fore you. We feel that the record is good. We believe that the case is a strong 
one, and we know that it represents a national interest of immense importance. 
We leave it in your hands. 


Very respectfully yours, 



The Editors of Aviation 
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Ail* f rsiiiN|>orl ^ains favor 


Passenger and express traffic make new records 


A ; TRANSPORT has won fame 
as a depression-proof industry. 
While practically everything else 
in the world has been going 
down, air transport has been going up. 
While branches of business which 
have always prided themselves on their 
independence have been clamoring for 
government support, the reliance of air 
transport upon the air mail has been 
gradually diminishing, and a state of 
complete economic self-sufficiency with 
commercial traffic alone has been 
steadily approached. 

A year ago it looked as though the 
depression had at last struck home in 
transport flying. Though the miles 
flown in 1931 were up 29 per cent from 
the 1930 figure, the passenger-miles 
had increased only 16 per cent. The 
average number of passengers carried 
in each transport airplane during the 
year had actually decreased. 


understand. It would simply be in 
parallel with the general decline of 
business activities and the general 
decline of postal receipts. Bui il did 
not happen. 

On the contrary, if the figures for 
1932 be examined on a basis really com- 
parable with those for 1931, the air 
mail service gained and did not decline. 
They show a gain of about 8 per cent in 
public use of the air mail service for 
the months in which any true com- 
parison between 1931 and 1932 can be 
established. A 60 per cent increase in 
postage rates at the beginning of July 
naturally produced a sharp drop in the 
amount of mail sent, and that showed 
itself in the totals for the year. 

Even before July, however, totals of 
poundage as commonly reported had 
become misleading. During 1931 the 


transcontinental mail between New 
York and Los Angeles was flown over 
three separate routes, operated under as 
many separate contracts, and it was 
counted three times in making up the 
reported totals. Beginning in 1932, 
such mail has been routed straight 
through and counted only once. As 
indicated by a grey-tinted section of the 
right-hand bar on the chart at the top 
of the opposite page, that change in 
accounting method made a difference 
of approximately 1,200,000 lb. in the 
apparent amount of mail. The 20 per 
cent loss which the air mail is fre- 
quently stated to have undergone in 
1932 is therefore purely a fictitious one. 
It is a bookkeeping item. 

Not even the most superficial ex- 
amination, on the other hand, can fail 
to show the progress that has been 


No depression here 

The year just ended, however, turned 
the curve back to a resumption of its 
previous determined climb. Though the 
mileage flown in 1932 was very little 
larger than that of 1931, the passenger 
traffic as indicated by passenger mileage 
was increased by almost one quarter. 
Excluding the mileage flown by air- 
planes on which no passengers were 
accommodated, an average of better 
than four passengers were carried upon 
every scheduled transport trip during 
the year. The commercial load factors 
of the airplanes, or proportion of the 
available seats occupied by paying 
guests, ran higher than ever before. 

Though the passenger business 
steadily grows in magnitude and in im- 
portance, air mail is still the necessary 
nucleus of transport flying. A casual 
examination of the air mail records 
seems to leave 1932 with one unhappy 
blot upon its history. At first sight, 
if the figures be taken as they are 
regularly reported, and if there be no 
examination of what lies below the 
surface, the air mail seems to have de- 
creased 20 per cent from the pre- 
vious year. Such a decrease, if it had 
happened, would be easy enough to 
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ic air express service. If air 
express can continue its present curve 
of growth it will exceed air mail in 
volume within another three 

Higher and higher speeds 

The map on page 69 suggests the 
speed and flexibility of air travel, and 
it serves also as a reminder of the 
rapidity with which speed is being in- 
creased at the present time. The in- 
crease of airplane speed progresses 
in a curiously irregular fashion, by a 
series of jumps. From 1920 to 1927, 
the typical cruising speed of commer- 
cial airplanes was 100 miles an hour 
or a little less. From 1928 to 1932 on 
the whole, it has run around 115 to 
120 m.p.h. There have been faster 
machines in service, and there have 
been slower ones, but that has been 
the general rule. The summer of 1933 
is now certain to mark another jump, 
to a typical new cruising speed of about 
150 m.p.h. Allowing for all the neces- 
sary stops for refueling and change of 
passengers and cargo, coast to coast 
service in IS hours is literally within 
grasp. As the travel map at the bottom 
of the previous page indicates, twelve 
hours from New York, a time that now 
carries the traveler to the Eastern 


m 




boundary of the great plains, will suffice 
to get well out into the foothills of 
the Rockies. The East Coast of Florida 
is already only twelve hours away from 
New York, and will be brought within 
a ten-hour journey or less with the 
1933 airplane. 

Great as is the saving of time in 


:1 by ; 



foreign communications would show 
savings greater still. On a network of 
20,000 miles of airways over Central 
and South America and the Caribbean, 
American pilots fly 10,598 miles a day 
with mail and passengers. They fly 
over mountains and swamps and jungles, 
where two hours of pleasant flight may 
cover as much ground as three days of 
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struggle along the surface. They serve, 
too, to link tlie great commercial centers 
of South America with a service like 
that which links the cities of the United 
States. Flying often over undeveloped 
areas where the operator must supply all 
his own ground organization, a single 
company has built almost a hundred air- 
ports, operates a radio system with 59 
stations, and has invested $20,000,000 in 
equipment. The traveling public have 
not overlooked the effort made on their 
behalf. Last year, 62,976 of them flew 
on the Latin-American routes, and 78 
per cent were business men traveling 
on commercial errands. The air mail 
has gained in popularity proportion- 
ately, despite high post-office sur- 
charges. More than 3 per cent of all the 
letter mail between the United States 
and Latin America now goes by air. 
Efficiency up, costs down 
The increase in airline traffic in the 
past three years has been accompanied 
by a general tightening up of operations 
in the interest of efficiency and economy, 



End of 1929 






PAYMENT TO DOMESTIC AIR MAIL CONTRACTORS. Despite steady Increase 
In the else of the airplanes used, and so In the cost to he expected per mile flown. 

declined each year without Interroptton. In 1829 the overuse payment was $1.07 


a pair that often go hand in hand. The 
total number of planes in transport serv- 
ice has increased only about 20 per cent 
in two and a half years. The mileage 
flown is 50 per cent larger now than it 
was in the summer of 1930. At the 
end of 1928, 50,000 miles of flying per 
year per airplane would have seemed a 
very high total. For the whole year 
1932 an average of 87,000 miles was 
flown by every machine owned by the 
transport lines, despite the fact that 
some of their planes were in reserve and 
very seldom used. There is no record 
that any other country in the world 
came anywhere near this figure of effi- 
ciency of utilization of equipment. 
Operators are by no means satisfied with 
the 1932 average, however, and are 
likely to double it again within the next 
two or three years. By 1935 an air- 
plane that flies 15,000 miles in a month 



and keeps on doing it every month 
thereafter should offer no occasion for 
surprise. 

The picture that shows the variation 
in the rate of payment to air mail con- 
tractors gives evidence of the effect of 
half a dozen revisions in the Post-Office 
Department's payment formula since the 
Watres Act was passed in 1930. The 
average rate of gross payment, allowing 
nothing for the income to the govern- 
ment from postage, has decreased by 
almost exactly half in three years. As 
a matter of fact, however, the effective 
reduction is much more than that, for 
calculation of expenditure or of operat- 
ing costs in cents per airplane mile is 
somewhat misleading. In 1929 a typi- 
cal air mail plane was a single-engine 
open-cockpit machine, usually not ac- 
commodating more than 1,000 lb. of 
payload and often no more than 500. 
For operating that sort of craft trans- 
port companies were then receiving just 
over a dollar a mile — and needing it. 
Three years later at least half the mail 
was being carried in planes accommo- 
dating six or more passengers, most of 
them multi-engined and in some cases 
having a total payload of as much as 
2 tons. Other things being equal, 
the planes of 1932 should have received 
from two and one-half to three times as 
much operating income per mile as those 
of 1929 to hold their real financial posi- 
tion unchanged, yet the Post-Office De- 
partment's payments per mile have been 
decreased by 50 per cent. The decrease 
in the payment per ton-mile of commer- 
cial capacity over that same period (a 
fairer basis of rating) is at least 75 

On the map showing the density of 
passenger traffic there are three routes 
denoted by the heaviest weights of line, 
indicating more than 50 passengers per 
day on the average. Though small as 
passenger traffic of railroads and motor 
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buses is measured, that is really a very 
respectable load, permitting a satisfac- 
tory frequency of service and supporting 
the maintenance of a thoroughly ade- 
quate supervisory organization on the 
ground without making the overhead 
cost per mile down run to intolerable 
levels. Increased volume of operation is 
one of the master keys to the develop- 
ment of services profitable without gov- 
ernment assistance. 

As in 1931, the traffic last year was 
heaviest on the New York-Washington 
route, with its better-than-hourly serv- 
ice. The average throughout the year 
was 165 passengers a day between New 
York and Philadelphia, and 144 on the 
Philadelphia-VV'ashington stretch. Next 
in order of popularity was the New 
York-Chicago route, with 57 passengers 
a day, and next came the San Francisco- 
Los Angeles flight, the two routes be- 
tween those cities handling a total of 
54 passenger per day. The New York- 
Boston run averaged 53 passengers. 
During tlie first six months of 1932, also 
approximately 75 passengers each day 
were carried by air between Miami and 
various points of the Caribbean area. 

As might have been expected, the 
map showing frequency of service has 
very much the same appearance as that 
for traffic density. Where there are only 
five or six passengers a day there is no 
occasion for more than one plane in 
each direction, but a load of a hundred 
passengers cannot be handled by planes 
now typical without running a service 
at least once every two hours. It is to 
be expected that other routes will gradu- 
ally be developed intensively, as those 
between New York and Washington, 
and Los Angeles and San Francisco, 
and in certain parts of the Great Lakes 
area, already have been. The main 
transcontinental routes in fact are now 
in process of rapid evolution into the 
intensive-operation stage. Passenger 
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traffic will increase in consequence, as 
it has already done where the experi- 
ment has been tried. In 1931 there was 
an average of only about 30 pas- 
sengers a day between San Francisco 
and Los Angeles. In 1932 the number 
had been nearly doubled. By 1934, as- 
suming that no seriously disturbing fac- 
tors are introduced in the meantime, 
we shall have a truly national network 
of airways all showing a normal traffic 
of 60 passengers per day or better. 

Air mail rales 

It is almost fifteen years since the 
first air mail plane to be put into regu- 
lar continuous service made the first 
flight with letters between New York 
and Washington. In that time there 
have been four or five sharp changes 
of policy towards the air mail. A great 
deal of experience has been accumu- 
lated, and it has taught many lessons. 
None is clearer or more important than 
that it is a futile business to try and 
make the mail service immediately 
profitable to the government by raising 







rates to the public. To do that is in 
terms of the old fable, to starve a goose 
that is capable of laying a succession 
of handsome golden eggs for the Treas- 
ury Department if only it be given 
proper nourishment while its golden- 
egg-laying powers are developing. 
Whenever the rates have been lowered, 
traffic has responded. Whenever they 
have been raised, the effects have been 
immediate and unfortunate. The hopes 
of air transport, and the provision of 
the best possible transportation service 
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Mail carried in 1932 



for the American people, depend on in- 
creasing the volume of operation and 
the volume of patronage. There is no 
possible way of making the service self- 
supporting at a higher rate. There is 
no possibility of making it self-support- 
ing at a very low rate, providing no 
differential of charge for the excep- 
tional treatment that an air-mail letter 
receives. But at a properly-gaged in- 
termediate rate, complete self-support 
can and will be realised. 

The present rates, established last 
July, are unduly high, and the air mail 
service is paying the price in lower 
patronage. It will be enabled to make 
a good record of income to the Post 
Office Department for the present fiscal 
year, and the direct income from 
domestic and foreign mail combined 
should run to approximately $8,000,000, 
but that record will have been made at 
the cost of alienation of an important 
part of the public. The air mail a year 
ago was running more than five times 
as high as in 1927. It can and should 


be multiplied by five again, but nothing 
of the sort is likely to happen at the 
present schedule of postal charges. A 
5-cent rate for an ordinary letter is the 
very limit of what the traffic ought to be 
expected to bear, and there should be 
some cheaper standardized mailing- 
piece, either a post-card of a specially- 
prepared letter-envelope or both, which 
will go at a rate of not over 3 cents. 
That way lies hope and progress. 

Although the Post Office Depart- 
ment's accounting system makes it im- 
possible to be absolutely certain on the 
point, there appear .from the available 
figures to be a number of air-mail lines 
which come very close to returning the 
Government a profit at the present time, 
bringing in very nearly 100 cents in 
postage for every dollar paid over to the 
contractor. If a self-supporting service 
is wanted at the earliest possible mo- 
ment it could be secured within a couple 
of years by cutting off a number of the 
contracts running through the less 
densely populated sections of the United 


States, but the Congress and the Post 
Office Department have so far felt that it 
is of paramount importance that the spe- 
cial advantages of this extraordinarily 
rapid service should be made available to 
as large a proportion of the American 
people as possible, instead of being re- 
served principally for those who live in 
the neighborhood of a few great cities. 

In the letter to the President which 
introduces this collection of material, it 
is remarked that air transport gives 
direct employment to some 6,000 people 
and indirect employment to nearly if not 
quite as many more. The exact deter- 
mination of the amount of indirect em- 
ployment connected with any industrial 
or commercial activity is of course im- 
possible. We cannot hope to trace every 
article used in air transport back to the 
point where the raw materials came out 
of the ground. It is obvious, however, 
that aviation plays a large and growing 
part in consuming the products of many 
industries. Simply as a suggestion, one 
among many that might have been 
presented, the fuel consumption in air 
transport and in miscellaneous flying 
has been plotted at the bottom of the 
page. It has almost tripled in four 
years, and it has reached the point 
where almost all of the leading oil com- 
panies maintain special aviation divi- 
sions. If the figures on the fuel con- 
sumption chart are to be compared with 
the total production of petroleum prod- 
ucts in the United States it must of 
course be remembered that in aviation, 
with its tireless search for the utmost in 
efficiency, the demand is for fuel of a 
much higher quality, and selling at a 
substantially higher price, than is needed 
in any other type of transportation. 
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What the factories are doing 


Production records show growing dependence on military markets 


T HE last three years have been a 
period of transition in the air- 
plane industry. The chart in the 
middle of the opposite page makes 
the transition graphic. In 1929 it 
seemed for the first time that aviation's 
long-awaited day of public awakening 
was really at hand. The sale of com- 
mercial airplanes and engines in 192S 
had been four times as large as in 1927. 
In 1929 it doubled again. The idea of 
the private airplane had finally made 
itself felt, and it was being accepted 
with accelerating rapidity. 

In aviation, as in other fields of eco- 
nomic endeavor, 1928 and 1929 showed 
some absurd and unnatural develop- 
ments. There was some abnormal ex- 
pansion; there was some over-produc- 
tion, even on the basis of the rapidly 
growing markets of the time ; there was 
a perfectly preposterous multiplication 
of the number of independent manufac- 
turing companies. Nevertheless all that 
would very probably have righted itself, 
the bright anticipations of the moment 
might very well have been essentially 
realized, and commercial aircraft manu- 
facture might have remained on a foot- 
ing which would have made military 
airplane production a minor auxiliary, 
had it not been for the general economic 
collapse. 

The purchase and use of private air- 
planes was still something very new at 
the end of 1929. It had not yet had 
time to imbed itself into the human con- 
sciousness so that it could be taken for 
granted. It was listed, in most cases, 
among the "extras” of life, a luxury 
which could in case of necessity be laid 
aside for the time being. As the natural 
result of the fact that aviation was still 
a novelty, and of the tenuous position 
that novelties occupy at the time of a 
financial crash, the non-military sales of 
airplanes have dropped to barely one- 
tenth of the 1929 figure. In 1932 the 
commercial production of airplanes 
totaled but $2,337,899; that of engines 
but $2,898,371. 

It seems quite certain that we have 
now passed the low point, and 1933 will 
see the first steps in the rebuilding of a 
really substantial commercial market. 


Transport lines of course have been 
making some purchases all through the 
period of the depression, but they use 
their equipment so intensively that even 
the present large amount of transport 
traffic can be handled with only about 
500 planes, approximately 120 of which 
would normally be replaced each year. 
The transport demand alone cannot 
maintain an airplane industry strong 
enough to be a proper nucleus for pos- 
sible national needs. 

Inevitably, therefore, by the simple 
pressure of present facts and pending 
the rebuilding of the private market for 
airplanes to something like six times its 
present magnitude, the preservation of 
the American industry, and of the engi- 
neering organizations within the indus- 
try upon which technical progress so 


largely depends, must rest upon military 
production. As the charts on the oppo- 
site page show, the military demand 
was resonably well stabilized from 1927 
to 1931, the years of greatest pressure 
under the "five-year programs” of the 
Army and Navy. Last year came the 
first signal of a rapid decline in military 
purchasing, and present appropriations 
make it probable that 1933 will fall 
to a materially lower level still. The 
crux of the problem is there. The con- 
tinued development of the aeronautical 
arts in the United States, and the main- 
tenance of an industry capable of ad- 
justing itself to military needs in the 
event of war, now depend preeminently 
upon the Federal Government's future 
provisions for military and naval 
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Commercial types 
As the production of commercial air- 
planes has fallen off from 5,357 in 1929 
to 549 in 1932 (excluding home-built 
machines in each case), distribution by 
types has also changed. The most con- 
spicuous trend, as shown in the charts 
at the right, has been toward the dis- 
placement of open-cockpit planes by the 
less sportive but more comfortable 
cabin types. From 1928 through 1930, 
less than one-third of the planes built 
had enclosed cabins. In 1932 the cabin 
plane began what seems likely to be a 
continuing improvement in its rela- 
tive position. The chart for 1932 also 
shows another comparatively new fea- 
ture in the assignment of a 4 per cent 
wedge to the autogiro, which was quite 
unknown to the commercial market until 
two years ago. 

Although open planes made up from 
65 to 75 per cent of the total production 
for a number of years, and still con- 
stitute well over a half of the total, 
there have been great changes in their 
character. In 1928 an open airplane 
was either a moderate-priced general 
utility craft equipped with a war-time 
surplus engine that could then be bought 
for a song, and generally used for in- 
structing student pilots or for giving 
passengers what the French so happily 
describe as a "baptism of the air.” or it 
was a much more expensive luxury 


tary airplanes built 
were of the light- 
plane types, practic- 
ally all of them sell- 
ing at less than 
$1,800. In 1932 that 
category still made 
up a third of the 
total production. In 
the meantime the 
supply of war-time 
engines had been ex- 
hausted, and between 
the luxurious cabin- 
plane on the one 
hand and the ex- 
tremely cheap light 
plane on the other, 
the heavier open types 
with engines of 80 hp. 






craft of very high performance, and in- 
tended for sale to wealthy private pilots 
of sporting proclivities. As the chart 
at the top of the page indicates, 1930 
brought the first venture in the manu- 
facture of light planes, machines with 
engines of 50 hp. or less. They were 
built to give the opportunity of flying 
at an absolute minimum of expense, and 
to open up aviation to a group to whom 


it would have had to remain a closed 
book under any other conditions. In 
the next year there was a great rush of 
light planes of many makes onto the 
market, and some over-production which 
unsettled the situation during 1932 and 
was partly responsible for the abnor- 
mally depressed output of non-military 
airplanes during the year just ended. 
In 1931, in fact, almost exactly a half 



squeezed into a very 
small segment of the 
circle. They seem 
destined in future to 
hold the place that 
the open roadster 
holds in the automo- 
bile market, being 
sold in very limited 


quantities to those to whom flying is a 
pure sport, and who prefer to get as 
close to the elements as possible. 

Developing new types 
As suggested in the caption at the 
bottom of the opposite page, the de- 
crease in the number of new designs 
submitted for the approval of the De- 
partment of Commerce is a wholly 
favorable symptom. In 1932 there were 
38 new approved type certificates issued 
for airplanes and 16 for engines, and 
that is quite enough to keep abreast of 
the times. In 1929, both because of the 
urge to rush experimental machines im- 
mediately onto the market and because 
of the tremendous number of factories 
that were being started, the number of 
new airplane designs approved reached 
the really absurd total of 188. They 
represented 72 entirely independent fac- 
tories. In 1932 the number of inde- 
pendent manufacturing units appearing 
on the list had fallen to seventeen, a 
further rationnl change in the inter- 
est of efficiency. 

Pilots, students 
Despite the 
checks that the 
production of air- 
planes has under- 
gone, there seems 
to be little if any 
check in the in- 
terest of indivi- 
duals in learning 
to fly them. It 
was of course 
natural that there 
should be a great 
number of student 
permits issued in 
1928 and 1929, 
and a very rapid 
increase in the 
number of licensed 
pilots in those 
years. Many men 
who had in fact 
been pilots for 
some years previ- 
ously were just 
taking out their 
licenses under the 
spur of gradually 
tightening corn- 

laws restricting 
the activities of 

those who failed to secure licenses. Also, during 1932. 
many of the flying personnel of the Army these licenses 
and Navy were just getting around to to be renewed 
taking their commercial “tickets," and 
many who had flown during the War are still show: 
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tion with the art 
and applying for 
permits or licenses. 
Most of those ab- 
normal and tempo- 
rary influences had 
subsided by the end 
of 1930, and it is a 
very encouraging 
sign of the real 
depth of American 
interest in aviation, 
and especially the 
interest of the 
younger generation, 
that the number of 
pilots still increased 
by 2,459 during 
1931, and by 855 
It must be remembered that 
are not permanent, but have 
every year, so that the total 
represents personnel who 
active interest. 


The tendency to squeeze out the 
“limited commercial" group of pilots be- 
the growing ranks of the trans- 
port license holders on the one hand and 
of the private pilots on the other is in 
itself an encouraging sign. The stand- 
ards of skill for professional piloting 
arc now so high that there is practically 
no chance of employement in the field 
by anyone who does not have at least 
the amount of experience required for 
a transport ticket, — and of course for 
employment on the transport lines them- 
selves something like ten times that 
amount of experience is the minimum. 
At the other extreme a 
ber of individuals who have no ambition 
to make money out of flying, but who 
are deeply interested in it as a sport or 
as a means of personal travel. They 
take private licenses (the number of 
which increased by 12 per cent during 
1932) and a great many of them arc 
quite content never to seek any higher 
grade, no matter how much flying time 
they have accumulated. 
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At the end of 1932, there were 8.038 
student’s permits in force. Practically 
all of their holders are potential pilots 
of the future. 

If ho uses airplanes? 

The 7,330 airplanes that are currently 
licensed by the Department of Com- 
merce are being used for scores if not 
hundreds of different employments. 
Somewhere around a thousand to fifteen 
hundred of the total number are em- 
ployed purely for pleasure. AH the rest 
have some business purpose. Another 
fifteen hundred or so arc privately 
owned, and used only for the business 
travels of the owner and his associates. 
Seventy are in the hands of various de- 
partments of the federal, state and the 
municipal governments, and 222 are 
owned by airplane manufacturers, some 
of them being used for company busi- 
ness, some for experimental flying pur- 
poses. and some simply being held while 
awaiting sale. 

Most extended of all commercial 
employments of aircraft is the furnish- 
ing of miscellaneous flying service — 
taxi flying, special chartered trips with 
newspapers or express, aerial photog- 
raphy, crop-dusting and the like, as 
well as active sightseeing or “joy-ride" 
business. There are almost a thousand 
independent services of that sort, they 
use about 2,000 airplanes, and they 
have a very important place in the lives 
of their several communities. Another 
200 planes, most of them of the small 
open-cockpit types, are employed ex- 
clusively in giving flying instructions. 

Perhaps the most interesting group 
of all, because it is most varied in its 
employment, is the collection of air- 
planes that are owned and used for 
industrial purposes by companies not 
directly engaged in aeronautical work. 





There are 165 of them. Two-thirds of 

modatc seven or more passengers. 

largest users of airplanes among the 
industrial group are the oil companies, 
with 74 machines of all types, open 
and closed, large and small, landplane 
and amphibion. About two-thirds of 
the oil company planes belong to na- 
tional companies engaged both in pro- 
ducing and distributing, while the 
others are kept in daily service by 
various independent drillers for the 
transportation of themselves and their 
materials. 

Airplanes in business 

Next in order come makers of ma- 
chinery of various types, and especially 
of oil-production machinery, with 
eleven airplanes. Newspapers hold six 
planes in their own names, in addition 
to being very frequent lessees of the 
machines operated by local flying serv- 
ices when the need suddenly arises to 
cover a story at a distance. Banks and 
investment companies have five; makers 
of automobile accessories six; moving 
picture companies three (they also are 
among the most constant patrons of 
airplane hire services) ; public utilities 


four. Miscellaneous groups with one 
or more airplanes owned and in regular 
service cover practically the whole 
gamut of industry, and include rubber 
companies, insurance companies, dude 
ranches, manufacturers of storage bat- 
teries, manufacturers of soft drinks, 
dealers in sand and gravel, truck 
haulage firms, general contractors, 
makers of electrical machinery, rail- 
roads, coal companies, and real estate 
brokers. Given a sympathetic hearing 
and a real opportunity, the airplane 
seems to have been capable of digging 
out a niche for itself in almost any type 
of business. 

American transport companies, in- 
cluding those located in Alaska, Hawaii, 
and the Philippine Islands, and Pan 
American and Pan American-Grace, 
with many of their airplanes perma- 
nently stationed in South and Central 
America and in the West Indies and 
Mexico, have 536 planes licensed at 
present. Their general grouping by 
types and by years of manufacture is 
indicated in the square and dot chart at 
the top of the page. Of the cabin 
machines built prior to 1929 which are 
still upon the rosters of the operating 
companies, practically all arc now in 
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reserve. 1929 was the year of the great 
air transport expansion, and the de- 
mands for new transport equipment ran 
almost beyond the capacity of the avail- 
able factories. Naturally the airlines 
fully stocked up at the end of that year 
had little need for replacement in 1930 
and 1931, and although their operations 
were expanding quite steadily they were 
also learning how to get more service 
out of the same equipment and making 
the same number of airplanes do the 
increased amount of flying. Replace- 
ment purchases began to play a part 
in 1931, but it is only with the begin- 
ning of the present year that their 
whole force is really being felt. So 
rapid has been the advance in the aero- 
nautical arts within the last couple of 
years that planes three or four years 
old, though still perfectly safe and 
sound, are considered as obsolescent on 
grounds of economy. The notable 
progress toward self-support of air 
transport that has been recounted else- 
where can only be continued if the air- 
lines are kept in a financial position to 
make a rapid turnover of their equip- 
ment, and to allow older material to 
pass out of service on grounds of 
obsolescence whenever material im- 
provements in economy have become 
possible through the adoption of newer 
types. 1933 and 1934 promise to be 
the great years of replacement of the 
last of the 1929 equipment, and present 
indications are that by the end of the 
present year at least 100 machines of 
1933 production will be in transport 
service. Practically all of them will fit 
into the three spaces of the chart that 
cover the cabin machines accommodat- 
ing seven or more passengers. The 
day of the open mail-plane on the 
transport lines is passing. Not a single 
one went into service during the past 
year, and most of those built in 1929 
and earlier years will disappear and be 
replaced by cabin machines designed 
for mixed passenger and mail service 
within the next year or two, always 
assuming that the air mail is continued 
in something like its present status. 
The transport planes of 1933 manu- 
facture will, in almost every case, be 
from 25 to 50 per cent faster than the 
four-year-old planes which they are 
replacing. A chart on page 69 gives 
evidence, in very practical terms, of 
what that means to the traveler. 

Hotc the planes are built 
The business of manufacturing trans- 
port planes is widely enough diffused 
so that there is no sign of monopoly, 
while at the same time that uneconom- 


ical scattering of effort which was a 
danger in 1929 no longer threatens in 
any very serious degree. Eight com- 
panies account for 80 per cent of the 
airplanes now used on American trans- 
port lines, and that is just about the 
same number that are actively seeking 
to develop a market for new transport 
planes at the present time. Five pro- 
ducers now have more than 40 machines 
each in transport service. 

There is a similarly wide distribution 
in the manufacture of private planes. 
Of the 549 machines which issued 
forth from American factories in 1932 
for non-military use, no one factory 
built as many as 20 per cent. The ten 
leading producers were scattered among 
five states. Of the ten leaders in 
numbers of machines, four build light 
planes only; two build only cabin 
machines; and the other four have a 
mixed outlet. Only one of the groups 
leading in private-plane production has 
any share in the American military 
market, and in that case the military 
'and the commercial work are done in 
different factories. For under present 
conditions, with the private market as 
small as it now is, it has proven to be 
most uneconomical and generally un- 
desirable to mix a military and a 
private-plane business in the same plant. 
The building of planes for the Army 
and Navy involves problems and obliga- 
tions which do not exist in the same 
form in making low-powered and low- 
price machines for private sale. Such 
craft can be produced more efficiently 
in a small plant that docs not attempt 
to maintain the elaborate organization 
that is indispensable in connection with 
present military production and still 


more indispensable in order that a 
factory may be an effective unit in a 
national military plan, to be relied upon 
to expand with the necessary rapidity 
and flexibility to adjust itself to any de- 
mand that may arise in the event of 
war. So it is that the American in- 
dustry, in the interest of getting the 
most and the best results for the least 
money all around, is divided, into two 
main groups. On the one hand there 
are about nine factories preeminently 
concerned with military manufacture; 
on the other, there arc some twenty or 
thirty companies, some of them quite 
inactive for the time being, that occupy 
themselves almost entirely with non- 
military work and especially with planes 
of the smaller types. Most of the 
builders of transports are in the first 
group, but a couple of leaders in that 
field are in the second. Aside from 
one or two instances of common owner- 
ship of commercial and military fac- 
tories, the closest liasion between the 
commercial and military products comes 
in the export trade, where several South 
American countries have found Ameri- 
can commercial airplanes, with minor 
modifications or none at all, to be ad- 
mirably suited for certain military uses 
under thq special conditions that con- 
front their air forces. 

The export business was a veritable 
life-saver to the American industry last 
year. More than a quarter of the total 
product went abroad, much of it to 
equip airlines in Europe and in South 
America. There could be no higher 
tribute to the quality of American 
planes, for the competition with British 
and French and German and Italian 
products is keen indeed. 
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Tlie Army si ml Navy carry on 


Appropriations for new equipment cut 



T HE past year has marked the 
beginning of a new and ex- 
tremely critical period for Amer- 
ican military aviation. The 
Army and Navy have both had 
their five-year programs. The Navy’s 
is complete; the Army’s, hampered by 
limited appropriations, is limping 
towards completion about three years 
late. At this point it becomes easy and 
natural for those who are not in imme- 
diate contact with the problems of the 
Services, or do not of necessity follow 
all developments of military aviation, 
to feel with satisfaction that that job is 
done, and that we can now turn our 
attention to other matters. 

Unfortunately the development and 
maintenance of an air force is no static 
undertaking. The past two years have 
been a period of extraordinarily rapid 
progress in airplane design. In the 
light of the performance of the latest 
types now being tried by the Services, 
at least 80 per cent of the machines 
that were in the hands of the Army and 
Navy last summer must be considered 
as either actually obsolete or just about 
to become so. Within the next three 
years there must be a virtually complete 
turnover in the equipment of our air 
force, unless some squadrons are to be 
left equipped with definitely inferior 
material. A normal rate of replacement 
and modernization of equipment under 




present conditions, not in any sense an 
extreme or an extravagant one, will call 
for the purchase of about 800 to 1,000 
airplanes per year for the two services 
in each of the next three years. The 
cost of such replacement purchases 
would run to about thirty million dol- 
lars a year, or about the same sum that 
was spent on new equipment each year 
until two years ago. The Army and 
Navy have not been asking Congress 
for any such amount because the Bureau 
of the Budget has refused to permit 
them to do so, but that does not affect 
the fact that if appropriations continue 
at the present rate we shall soon have 
an air force very largely obsolescent in 
its equipment. 

Furthermore, present appropriations, 
sharply cut by nearly 40 per cent from 
normal levels of two or three years ago, 
take no account at all of changing quan- 
titative standards. The framers of the 


five-year programs of 1926 did their 
best, but they were not gifted with 
second sight. They could not take ac- 
count of every world development and 
of every innovation in the military em- 
ployments of aircraft, or of every new 
indication of the growing relative im- 
portance of aircraft, that would manifest 
itself over the next five years. Today 
we are in the absurd position of having 
almost completed a new aircraft carrier 
for the Navy for which Congress has 
not authorized a single airplane. That 
ship can be given even the smallest 
of complements with which to gain 
operating experience only by robbing 
other naval air units of a substantial 
part of the equipment assigned to them 
during the past four years. The Army 
Air Corps encounters similar dilemmas, 
as new responsibilities can be met only 
by whittling down the force available 
for bearing old ones. 






America takes the lea«l in world air 


More flying, more passengers, more mail 



T HOUGH vve are lagging behind 
certain European countries in 
our current provision for mili- 
tary aviation, we have nothing 
to be ashamed of in a comparison of 
records of non-military flying, be it 
transport, industrial, or private. The 
American who in defiance of the evi- 
dence of his own eyes and ears periodi- 
cally asks why Europe is so far ahead 
of us in air transportation, or why 
people don't travel by air in the United 
States, is still encountered occasionally, 
but he is a much less common figure 
than he was four or five years ago. At 
that time there was some real reason 
for his existence, but European air 
transport has been comparatively stable 
over a long period while ours has been 
making its most rapid growth. 

Mere volume of operation is of course 
relatively unimportant. America is a 
large country, and it takes a lot of mile- 
age to cover it. What is much more im- 
portant is the volume of service to a 
typical community, and the economy 
with which that service is rendered. 
The brightest spots in the story of 
American aviation are not the simple 
totals of miles of passengers carried, 
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transport 


but rather the fact that the per capita 
use of air transport by the citizens of 
the United States is more than four 
times that of the people of any European 
country: that the average American 
transport airplane flies more than 50 
per cent farther in a year than the aver- 
age plane of any European transport 
enterprise: that the American taxpayer 

dered for every dollar put into civil 
aviation by the government than does 
his fellow taxpayer anywhere in Europe, 
and more than twice as much as in any 
other country except in Great Britain: 
and that the per capita ownership of 
civil airplanes in the United States is 
more than twice that of any European 
state, with Canada also exceeding any 
country in Europe in that respect. 
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Foreign trade in 1932 



T HAT the aircraft export busi- 
ness was able to make good 
headway against the economic 
stream during the past year is 
the best possible evidence of the esteem 
in which American airplanes and engines 
arc held throughout the world. Almost 
exactly one-third of the total airplane 
production of American factories (in 
dollar value) went abroad, and approxi- 
mately one-sixth of the total engine pro- 
duction. Neither fraction had ever run 
anywhere near so high before. While 
military shipments to South America 
accounted for much of the industry's 
prosperity, commercial business con- 
tinued to play an important part, espe- 
cially on engines. Continued develop- 
ment of the foreign market is among 
the most important factors in determin- 
ing the industry's future progress and 
its ability to keep itself in readiness to 
meet sudden American demands. 
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Twelve hundred nirports 


And 20,000 miles of airways 


A IRPLANES are tethered to air- 
/l ports. Without airports, and 
plenty of them, aerial operations 
become haphazard and danger- 
ous. With second-rate facilities the 
operators of aircraft are likely to be 
limited to second-rate patronage, and 
private owners get second-rate service. 
The airport has long been recognized 
as the very heart of the aeronautical 
problem, and it is with considerable 
satisfaction that we can celebrate the 
progress that has been made. 

A total of 1,164 airports are now in 
service in the United States — 545 of 
them municipally owned and operated, 
and 619 commercial. They represent 
an aggregate investment of about 
$150,000,000. To justify that invest- 
ment and to realize a return upon it 
aviation must continue to move for- 


i OF A IKI'OllTS. 
•till tar too thinly 




ward. The best economy, from the 
point of view of the municipality that 
has built and maintains an airport, is 
in providing the necessary inducement 
for airplanes to operate there in order 
that citizens and visitors may really get 
the fullest benefit out of the city’s new 
utility. 

That is so generally realized that even 
the hardships of the last three years and 
the constant pressure that has been 
exerted for greater economy by all 
divisions of government have had very 


airport 


little adverse effei 
situation. A few fields have h 
shut down here and there, but new ones 
are being opened up all the time. At 
the end of 1932 the total number of 
ports in service is about 200 above the 
total at the time, three years earlier, 
when the first signs of economic 
catastrophe appeared on the eastern 
horizon. 

A regular airport with certain fixed 
installations is necessary as a base of 
operation for an airplane, but any clear 


It still Indicates 




NUMBERS OF MUNICIPAL AND COMMERCIAL AIRPORTS IN OPERATION. Even thomcli many economics have had to 





AVIATION 

March, 1933 


and level area can be a powerful help 
in time of trouble. The regular air- 
ports are supplemented at the present 
time by 352 intermediate fields along 
Federal airways, maintained by the 
Department of Commerce, and 408 
marked auxiliary fields. Then too there 
are a certain number of Army and 
Navy fields, which are not regularly 
open to the non-military public but 
which can be used in emergency. 

At first sight the airport position 
may appear very satisfactory. In some 
parts of the country it is. A number 
of the larger cities are admirably pro- 
vided for, up to a safe margin beyond 
the level of their present needs. In 
certain small sections of the country 
fields are as thickly distributed as 
safety and the interests of the con- 
venient general use of airplanes de- 
mand. Unfortunately, however, such 
areas are still somewhat exceptional. 
In thickly-settled parts of the United 
States there certainly ought to be at 
least one landing field every twenty 
miles in every direction, and that re- 
quires about one for every 300 sq.mi. of 
area. In level and thinly-populated 
territory, of course, a considerably 
wider spacing is permissible, but to 
provide a proper coverage there 
ought to be a total of at least 2,000 
real airports and another 3,000 well- 
marked intermediate and auxiliary fields 
in the continental United States. The 
cost of such construction need not be 
great. Most of the expense of airport 
work goes into the purchase of land 
and the provision of the necessarily 
elaborate installations for the ports at- 
tached to large cities. Most such cities 
are now well cared for, and attention 
can be devoted to smaller places. There 
are half a dozen airports in towns of 
less than 5,000 population for every one 
that is attached to a city of over 
500,000, and there are a dozen that 
cost less than $25,000 complete for 
every one of the nationally famous 




dollars o. 

There are at present about 220 
fields that serve as stops on transport 
lines, and about 180 that have five or 
more commercial airplanes (not count- 
ing transport machines) in regular 
local operation. Private ownership is 
even more widely distributed. 
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Aeronautical securities gain 


ground 


Show belief that aviation will continue to grow 


T HE stock market plays a much 
restricted part in human affairs 

magnificent role that it seemed 
to be taking four years ago. Still, 
however, it furnishes a useful index of 
what the financial community thinks 
about the future, and especially of the 
average of intelligent business judg- 
ment of the prospects of the various 


industries represented on the stock ex- 
changes. Through the first half of 
last year the aircraft and air transport 
stocks as a whole were dragging along 
on the bottom, with very little public 
interest in their state and with their 
prices even running behind the average 
for the rest of the market. In Septem- 
ber they had become market leaders. 
Transactions in aeronatuical stocks 


were running over 100,000 shares a 
day, and the average of their prices 
was running up far above the general 
average. The relative market position 
of the aeronautical securities is stronger 
now than at any other time in the past 
three years. 

Going far beyond the effect of any 
manipulative campaign in any particular 
stocks, the reasons for so rapid a 
reversal of form arc plain. The reac- 
tion of public feeling after the failure 
of tile absurdly exaggerated anticipa- 
tions of 1929 reached an end. The 
financial community has again begun to 
look at aviation with open eyes and 
an open mind, and a new confidence in 
the future of the aircraft industry and 
of air transportation has resulted. 
Stocks were bought last fall, and they 
are being bought now, not on account 
of their present earnings but on the 
strength of an assured belief that the 
growth of aviation will continue, and 
that aircraft will take a place of steadily 
growing relative importance in the in- 
dustrial world. 
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Misadventures of the air mail 

A BONE of contention since the 
opening of the Lame Duck session, 
the domestic air mail appropriation 
after suffering complete annihilation at 
the hands of the Senate had been 
restored to its place in the bill. 
Most articulate defenders of the present 
system were Senators Bingham, Long 
and Oddie (from Connecticut, Louisiana 
and Nevada respectively), more than 
matched by Senators McKellar (Ten- 
nessee), i'ydings (Maryland), King 
(Utah), Robinson (Arkansas), and 
Glass (Virginia) whose condemnation 
of the air mail as a "fad and wicked 
waste of the taxpayer’s money” repre- 
sents the farthest north in Congres- 
sional opposition. The Senator from 
Tennessee had offered an amendment 
cutting the $19,000,000 appropriation 
in half, to which the Senate voted 
an amendment by Senator Metcalf of 
Rhode Island raising the ante to 
$16,000,000. Then came the crowning 
blow, in the form of a motion by 
Senator Robinson which struck out the 

Subsequent action by the conference 
committee of the two houses restored 
the full $19,000,000. Air mail during 
1933 will thus operate under practically 
the same provision as it had during the 
current fiscal year. 

While the Conference Committee bat- 
tled over next year’s appropriation. 
Congressman Kelly of Pennsylvania, 
father of the contract air mail system, 
was engaged in framing a wholly new 
program for the future of the service. 
The newest Kelly Bill proposes a 
method of compensation midway be- 
tween that now used and that employed 
before the passage of the Watres Act. 
It provides for a fixed payment of 0.2 
cents per lb.-mile, with a maximum not 
to exceed 50 cents per airplane-mile. 
Special payments would be allowed dur- 
ing a five year transitional period, the 
rate of postage on air mail letters would 
be fixed at 5 cents for each half-ounce, 
and post-cards would be carried at 2 
cents each. The effect of the bill would 
be to reduce the outlay for the present 
air mail system from $19,000,000 a year 
to about $12,000,000. It would cut the 
rate on all routes, some as much as 50 
per cent. 

The Kelly bill resulted from the long- 
awaited report of the Mead Committee, 
which was published on Feb. 21. De- 
tailed statistics on air mail accounts, 
and traffic on individual routes are re- 


leased by the investigating group, the 
House Committee on Post Offices 
and Post Roads under the chairmanship 
of the Representative from New York. 
Suspensions and extensions 


Even while Congress talked, several 
changes in air mail routes which Post- 
master General Walter F. Brown has 
had under consideration for some time 
went into effect. Four routes — from 
Phoenix to San Diego, Chicago to 
Indianapolis, Big Spring, Tex., to San 
Antonio, and one of the services be- 
tween Kansas City and St. Louis — were 
suspended. At the same time several 
extensions, including the long-awaited 


coast and the northwestern states and 
Canada, were authorized. American 
Airways and its newly acquired 
Transamerican system fly the route 
from Boston via Albany, Buffalo and 
Detroit to Muskegon, Mich., whence the 
Kohler line, sub-lessee of that part of 
the contract, carries the mail across 
Lake Michigan to Milwaukee. From 
there the already well-established North- 
west Airways completes the trip to 
Mandan, N. D. An extension of 
T.&W.A. from Los Angeles to San 
Francisco also went into effect on 
Feb. 1. 

San Francisco Bay Airdrome at 
Alameda is no longer the terminus of 
Transcontinental & Western Air. Un- 
der contract signed with the Public 
Utilities Corporation on Feb. 1 head- 

Municipal Tir port Trills Field. 

Anticipating the American Airways 
opening of operations under the new 


mail contract, passenger service over 
the new airway between Boston and 
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Albany is provided by Intercity Air 
Lines, which has maintained regular 
three-a-day service between Boston and 
Springfield for the past nine months. 
At present the 6-passenger Travelair 
planes make the one hour and 45 minute 
run once daily in each direction, with 
a stop at Springfield, leaving Boston 
Airport at 8:30 a.m. and returning at 
12:20 p.m. 

New routes also appear on Canadian 
Airways’ time-tables. A regular air 
mail service between Great Falls and 
the mining communities of Bissett and 
Wadhope in southeastern Manitoba is 
being flown over a route very similar 
to one connecting these two cities with 
Lac-du-Bonnet which was discontinued 
in 1931. In spite of the withdrawal of 
a number of Canadian services last year, 
most of which were in the populous 
eastern section of the country, the total 
amount of mail carried by air in 1932 
was only just under the 1931 figure, 
with a total of about 430,000 lb. 
Eastern Air buys Ludinglon 

Acquisition of the operating assets 
of Ludington Airlines by Eastern Air 
Transport, wholly owned subsidiary of 
North American Aviation, terminates 

ation to have reported a profit without 
government help. General business 

profitable operation even over the 
densely populated sections served by 
the company, are responsible for the 
sale. The Ludington Line, over which 
some 125,000 passengers have traveled 
between New York and Washington 
since its inauguration in the middle of 
1930, will continue to be operated inde- 
pendently as the Ludington division of 
Eastern Air. No changes in schedules 
or equipment will be made, with the 
single exception of the suspension of 
Ludington’s Washington-Norfolk run, 
where present traffic does not justify 

also involved in the long-pending 
merger between the North American 
and General Aviation companies which 

holding company with North American 
stock as its chief asset, but that is not 
yet an accomplished fact. 
yew airline equipment 

Increases in traffic on Pennsylvania 
Airlines, serving Cleveland, Akron, 
Pittsburgh and Washington, have led 
to the purchase of another Stinson 
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airliner. Equipped with complete blind 
flying instrument and radio installations, 
it is the third to be added to the line's 

monoplanes being built for United at 
the Boeing Company's Seattle plant is 
undergoing flight tests, and is to be 
placed in service shortly on the San 
Francisco-Cheycnne division. The new 
Condor also has taken to the air. First 
flight tests of the 15-passcnger biplane 
built for Eastern Air Transport at the 
Curtiss-Wright plant in St. Louis, were 
successfully passed. 

Transportation Committee urges 

Air transport fared badly in the 
Senate, fared much better at the hands 
of the National Transportation Com- 
mittee of which the late ex-President 
Coolidge was chairman. The committee 
recommended unreservedly for con- 
tinued government support of air 
transportation, and especially for con- 
tinued provision by the Department of 
Commerce of aids to air navigation. 
It recommended that the railroads, so 
far as they might consider that air 
line competition endangered their pros- 
perity, should get into the air trans- 
portation business themselves. The 
committee's report, prepared after re- 
ceiving statements from the Aero- 
nautical Chamber of Commerce and 
from Senator Bingham on behalf of 
the National Aeronautic Association, 
and after its examiners had probed 
the statistical records and visited 
various witnesses, including the editor 
of Aviation, had nothing to say about 
laying any more regulation on the air- 
lines. It expressed the belief that they 
should ultimately be self-sustaining, and 
that in the course of events they nat- 
urally would be. 

Though the New York, New Haven 
& Hartford denies having any im- 
mediate plans for taking the committee’s 
advice, a bill which would permit it to 
do so was recently introduced into the 
Connecticut General Assembly with 

the right to acquire, own, maintain and 
operate aircraft for the transportation 
of passengers and freight, it is similar 
to legislation obtained in Massachusetts 

The Chamber talks things over 

The Aeronautical Chamber of Com- 
merce, in annual meeting assembled on 
Jan. 26, heard reports from its retiring 
officers and from the chairmen from a 
dozen sections and committees. High 
spots in the reports were the record of 
the 1932 air mail campaign, including 
the distribution of 3,500,000 air mail 
stickers and 20,000 posters, and the 
making of personal contacts with 
postmasters and business leaders in 
most of the large cities in the country ; 
an improvement in the attitude of news- 
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papers on accident publicity; a new 
study of the views of insurance com- 
panies on air transport; the holding of 
discussions with the Army and Navy 

canceling by the Department of Com- 
merce of a proposed rule limiting the 
life of approved type certificates to 
two years; the development of a plan 
for extending the private market for 
planes; the formation of a radio and 
electrical division, and the holding of 
discussions with the transport operators 
on radio problems; the expenditure of 
$5,000,000 on airport work and another 
$5,000,000 on maintenance during 1932; 
the development of octane number 
specifications for standardized aviation 
fuels ; and the making of studies by the 
Chamber’s legal committee of the legal 
status of airports in residential neigh- 
borhoods; of the effect of the American 

Aeronautical Code on aircraft opera- 

ing an improved form of passenger 
ticket for general use. 

The treasurer reported income and 
expenditure for the year each totaling 
approximately $80,000, and the officers 
for 1933 formally entered upon their 
duties. Thomas A. Morgan of Curtiss- 
Wright is the new president, and the 
vice-presidents for the various geo- 
graphic divisions are : George S. Wheat 
of United, Thomas B. Doe of Eastern 
Air Transport, Janies M. Schoonmakcr, 
Jr., of General Aviation, L. B. Man- 
ning of Stinson. Richard W. Robbins of 
T.&W.A., Alfred Frank of National 
Parks Airways, and Harris M. Hanshue 
of Western Air Express. C. L. 
Lawrance is treasurer for the current 


Near, Charles F. Barndt of Great Lakes 
is secretary, and Luther K. Bell con- 
tinues as general manager. 
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Chicago will be host to an air race 
meeting this summer. Under the man- 
agement of the Chicago Air Race Cor- 
poration which sponsored a similar 1930 
event, a four-day meet, which an amend- 
ment to the corporation's charter would 
make an annual event, is planned. The 
international balloon race for the Gor- 
don Bennett Cup already is scheduled 
to start there. Twenty Italian seaplanes 
may be present if their trans-Atlantic 
flight under the leadership of Gen. Italo 
Balbo, Chief of the Italian Air Forces, 
comes off per schedule. 

William P. MacCracken, Jr., has been 
appointed chairman of the Contest Com- 
mittee of the National Aeronautic Asso- 
ciation to succeed Orville Wright. 

Plans for the Fourth Annual National 
Soaring Contest and for a Soaring 
Camp to precede it, have been an- 
nounced by the Soaring Society of 
America. Elmira, N. Y., host to the 
contest for the fourth consecutive year, 
also will be the site of the camp, an in- 
novation in this country, but a popular 
institution in Germany. Primary work 
in gliding for a period of four weeks, 
will be conducted by a member of the 
Soaring Society staff, while the sail- 
plane training will be handled by the 
Haller School of Soaring. Warren E. 
Eaton has been re-elected president of 
the Society, of which Dr. Wolfgang 
Klemperer will be vice-president and 
A. L. Lawrence secretary, for the com- 
ing year. 


What's what among pilots 

Wages and hours in air transporta- 
tion, both in the air and on the ground, 
have recently been the subject of ex- 
haustive study by the Department of 
Labor. The results, published in 
Labor Statistics Bulletin No. 575, in- 
dicate first pilots to have had average 
earnings at the rate of $9,350 a year 

flying time of 80 hours a month. * Co- 
pilots were making an average of 
$2,700 a year, and flew 170 hours a 
month to do it. Highest earnings were 
those of four pilots who made over 
$950 in one month. Highest flight time 
went to three pilots who rolled up over 
125 hours each in a month. 

Average earnings of ground per- 
sonnel were reported as $31.66 a week. 
Licensed mechanics averaged $37 a 
week, mechanics’ helpers $22, radio 
operators $35. All personnel, to the 
number of some 3,000 on the lines 
studied, were working full time at the 
date of the survey. That was a marked 
contrast to conditions in general manu- 
facturing industry, where it was excep- 
tional to be running over 75 per cent 
of full time at the same period. 



Airline liability convention 

The responsibility of airlines to their 
passengers and to the shippers of goods 
has just been internationally stand- 
ardized for a number of countries un- 
der the convention of Warsaw, which 
entered into effect on Feb. 12. Six 
European countries and Brazil were the 
first to give full effect to the conven- 
tion. It provides that the maximum 
responsibility of an airline for injury 
or death of a passenger shall be 
$5,000. Upon packages the maximum 
allowance is $5 per pound of weight. 
Any additional value must be covered 
by insurance if reimbursement for loss 
is to be secured. The convention 
further exempts airlines from all re- 
sponsibility where they can show that 
reasonable precautions were taken and 
that no absolute negligence existed. 
American courts have commonly held 
American airlines to a materially 
higher degree of responsibility than the 
new convention requires. 

Another record goes British 

After two years patient grooming 
and waiting for appropriate moonlight 
over the Sahara, a Fairey monoplane, 
Napier-engined, left Cranwell Aero- 
drome near London to set a new world's 
non-stop distance record. Lack of fuel 
forced it down 57 hours and 25 minutes 
later at Walfish Bay, South Africa, 
780 miles from the goal, Cape Town, 
but 327 miles further than the previous 
record flight, made by Russell Board- 
man and John Polando from New 
York to Istanbul in 1931 in a second- 
hand Bellanca, without benefit of moon- 
light. The big monoplane, similar to 
the machine which crashed in the Atlas 
Mountains in a 1929 London-Capc 
Town trial, carried more than 1,000 gal. 
of fuel in its 82-ft. wings. With their 
5,341-mile flight, Squadron Leader 
O. R. Gayford and Flight Lieut. G. E. 
Nicholetts of the R.A.F. brought the 
third major world's airplane record to 


Great Britain, which already holds the 
laurels for speed and altitude. 

M ollison again 

At the same time, Captain Mollison 
was in the air making his sixth record- 
breaking flight of the last 2j years. 
In four hops, and three days and ten 
hours elapsed time, his tiny four- 
cylinder Puss Moth flew the 4,800 
miles from Lympne, England to Natal, 
Brazil. The transatlantic flight from 
Thies, Senegal, on the west coast of 
Africa, to Natal took about eighteen 
hours. This is about four hours longer 
than the time made in January by the 
French transport plane which is now 
preparing for its return flight. 

It is worth noting that the Couzinet 
tri-motor trans-Atlantically flown by 
Mermoz uses American - built B.G. 
radio-shielded spark plugs. American 
engines, Wright Whirlwinds, powered 
Air Commodore Kingsford - Smith's 
veteran Fokker whose most recent 
achievement is a 14J-hour flight over 
the Tasman Sea from Australia to New 
Zealand in the interest of the air mail 
routes which it is hoped to establish over 
that route. 

Air transport jar afield 

The Far East is the scene of new 
ventures in transport as well as in 
military aviation. Weekly air mail and 
passenger service from China to Russia 
is reported to have been inaugurated 
when planes operated by the Eurasia 
Aviation Corporation left Peiping and 
Shanghai simultaneously on the morn- 
ing of Dec. 15. Scheduled to meet at 
Loyang, they continue on single sched- 
ule to Lanchow and Tihua on the 
Russian border. The 3.000-mile trip 
takes four days, costs $294. 

The first Saturday of every month, 
beginning May 6, 1933, will see the 
departure of the Graf Zeppelin from 
Friedrichshafen on its regular Germany- 
South America service. Rio de Janeiro 
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is the southern terminus and landings 
are scheduled at Pernambuco and 
Seville, where the Spanish Government 
has authorized the construction of a 
mooring mast. At a rate of $470, about 
a third higher than minimum first class 
fare on express steamers, travel time 
between the continents is cut from 
twelve to three days. 

Malay mutiny 

A 100-lb. bomb dropped from a sea- 
plane wrote finish to a strange tale of 
mutiny on the Dutch battleship De 
Zeven Provincien in East Indian 
waters. Protesting against pay cuts, 
the native crew seized the ship while the 
commander was ashore at Kotaraja and 
proceeded towards Surabaya to release 
comrades imprisoned there. Flying 
boats brought the show-down. The 
first bomb dropped on the ship was a 
direct hit with deadly effect. When 
it tore away the bridge, killing eighteen 
men and starting a fire, the crew took 
to boats and surrendered. 

Navy plays tear 

Airplanes put the sting in the Black 
fleet streaking through Pacific waters 
from Hawaiian victories to attack the 
West Coast in Problem 14, the 1933 
naval war game. Its 23 ships, includ- 
ing two aircraft carriers, the fastest in 
the service, were much inferior in sheer 
tonnage to the Blue defending forces. 
However, the 113 vessels stretched 
along the coast from Puget Sound to 
San Diego were unable to restrain the 
175 planes of the Black fleet from suc- 
cessful raids on both San Pedro and 
San Francisco. While 60 Black planes 
from the Saratoga laid waste San Fran- 
cisco’s waterfront and navy yard, the 
carrier itself and its 21 remaining air- 
craft were demolished by the Blue forces 
by way of retribution. No score was 
rendered officially. Replacement of ob- 
solete vessels, more small carriers like 
the Ranger now under construction, and 
planes of longer range were outstand- 
ing needs seen by naval officers as a 
result of the games. 

Aeronautics would bear the brunt 

Asked to indicate the effect on the 
Navy of the 5 per cent reduction which 
would be applied to all departmental 
appropriations under an amendment to 
an appropriation bill adopted by the 
Senate, Secretary Adams produced an 
alarming schedule in which aviation was 
threatened with particularly bad treat- 
ment The 5 per cent cut in the Navy's 
bill would, the secretary said, require 
a complete laying-up of the Langley and 
either the Lexington or Saratoga, and 
either a decommissioning of the Akron 
or a failure to commission the Macon. 
Aircraft carrier and rigid airship 
strength would both be reduced 50 per 
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cent. No other class of combatant naval 
vessels would, according to the Secre- 
tary's plan, undergo so large a relative 

As passed by the House, after a debate 
of record-making brevity (five hours), 
the Naval Appropriation bill allots 
$21,957,459 to the Bureau of Aeronau- 
tics, some four and a half million below 
the figure for the current fiscal year and 
$863,821 less than the budget estimates. 
Appropriation for maintenance of avia- 
tion activities is up about $700,000 
while provision for new aircraft is 
$400,000 below the current year's fig- 
ure. A proposal to cut the flying pay to 
officers in the higher grades was stricken 
from the bill early in the debate. 

Amendment to the Reconstruction 
Finance Corporation act specifically 
provides for loans for the construction 
of aircraft suitable for overseas trans- 
port and for port facilities essential to 


Announcing the Macon 

On March 11 the Macon, twin sister 
of the Akron, will be air-borne within 
the hangar for the first time, at the 
plant of the Goodyear Zeppelin Corpora- 
tion. Two weeks after the launching 
and christening ceremonies flight trials 


are scheduled to begin, upon the con- 
clusion of which the new airship will 
proceed to the Pacific Coast to be based 
at the Naval Air Station at Sunnyvale, 
Cal. Essentially the duplicate of her 
sister-ship, the Macon, officially des- 
ignated ZRS-5, incorporates a number 


The propriety of helium production 
bv the Bureau of Mines, a lively issue 
of four years ago, was brought to life 
again by the report of the Shannon 
Committee of the House of Represen- 
tatives, investigating government com- 
petition with private business. The 
Bureau of Mines, extremely hostile to 
the only important private producer 
of helium, has practically driven private 
industry from the field. The Shannon 
Committee recommended that it be 
brought back, and that a part of the 
Army and Navy helium requirements 
should be definitely allocated to private 
sources in order to rebuild the industry. 

No unified Air Corps 

While the joint committee of the 
War and Navy Departments set up to 
study possible phases of service over- 
lapping has weighed the project for a 
separate unified Air Corps and found it 
wanting, it does recommend closer co- 
operation and co-ordination between 
the two air services now existing. The 
committee recommends further study of 
the practicability of joint use of depot 
and maintenance facilities, as well as of 
air fields. A unified Air Corps would 
further complicate co-ordinated adminis- 
tration, decrease the efficiency of the 
forces, and increase their cost. 

A Freshman class of 175 began 
training at the Air Corps Primary 
Flying School, Randolph Field, Tex., 
on March 1. Six army officers, sixteen 
enlisted men and 143 civilians are work- 
ing there for the rating of airplane 
pilot. At the end of the year's course 
civilian and enlisted students receive 
in addition a commission of second 
lieutenant in the Air Reserve, and may 
he placed on extended active duty with 

Fast bombers for the Air Corps 

New flying equipment for the Air 
Corps and National Guard has been 
contracted for by the War Department 
to the tune of almost $4,000,000. 
Largest order goes to the Glenn L. 
Martin Company of Baltimore, Md., 
which is to supply 38 bombardment 
planes. Totaling $2,070,890, the order 
covers three closely-related models de- 
signated as YB-10, YB-12, and YB-13. 
All are mid-wing monoplanes, each 
powered with two radial air-cooled 
engines of about 550 hp. Though 
performance figures have been withheld, 
they are reported to be capable of giv- 
ing the fastest pursuit planes a run for 
their money, even with a 2,000 lb. load 


of bombs. High-speed companions of the 
new bombers are the new Boeing P-26 
Pursuits, 111 of which are included in 
another contract A single seater low- 
wing monoplane with Pratt & Whitney 
Wasp engine supercharged to about 
525 hp., the P-26 is essentially identical 
with the plane which under the experi- 
mental designation X P-936 has been 
undergoing extensive service tests. 
With engineering data and spare parts, 
this order totals $1,201,117, only $10,800 
per plane. Contract for ten single- 
engined cargo transports. Type P-27A, 
has been awarded to Bellanca Aircraft 
of New Castle, Del. Similar to their 
commercial prototype, the Airbus, the 
transports with their complement of 
spares will cost $275,651. 

Militia Bureau Funds provide for the 
purchase of fifteen 0-38E observation 
planes from Douglas Aircraft Company 
for use by the National Guard. Re- 
finements of the well-known Douglas 
0-38B with better streamlining about 
the engines and with pilots’ and ob- 
servers’ cockpits enclosed, these' planes 
are priced at $174,614. Twenty-eight 
Pratt & Whitney Hornet engines with 
spare parts have been contracted for 
at an additional cost of $154,729. 

Joint “shoticeld” research 
Two companies which for a number 
of years have been investigating the 
“shotweld” system of aircraft construc- 
tion independently of each other have 
arranged to carry on further develop- 
ments jointly. Under the leadership of 
Colonel Ragsdale, the Edward G. Budd 
Manufacturing Company has been en- 
gaged in laboratory work in this method 
of stainless steel construction. Carl 
de Ganahl and his associates in Fleet- 
wings, Inc., of Garden City, N. Y., have 
been carrying on along similar lines. To 
prevent duplication of costly ex- 
perimental research and therefore ex- 
tend its scope, rights to use the process 
covered by applications and patents are 
being cross-licensed from one company 
to the other, as is the right to sub- 
license the system to the aircraft in- 
dustry. Savoia in Italy and Potez in 
France already use the "shotweld" sys- 
tem under license from Budd. 
Granville reorganizes 
Designers and builders of the world's 
landplane speed record holder, the 
Granville Brothers have reorganized to 
enter the commercial airplane field. 
Alfred D. Chandler and William B. 
Hurlburt are respectively secretary- 
treasurer and vice-president of the new 
organization. Among the founders of 
Bellanca Aircraft Corporation and its 
treasurer until his resignation a few 
weeks ago, Chandler is also president 
of Island Airways, connecting New 
Bedford with Cape Cod, Nantucket 
and Martha’s Vineyard. Hurlburt until 
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a few months ago was executive vice- 
president of the Bellanca company. 
Z. D. Granville heads the new Granville 
Aircraft Corporation, whose immediate 
plans have not yet been announced. 

Another new name on the roster of 
airplane manufacturers is the Security- 
National Aircraft Corporation. W. B. 
Kinner has resigned as director and 
consulting engineer of the Kinner Air- 
plane & Motor Corporation to organize 
the new company, which has taken over 
the erstwhile Emsco Aircraft plant in 
Downey, Cal. First product of the 
company is to be a 2-passenger sport- 
plane with 100-hp. engine, priced 
within reach of the average pocket- 
book. Free instruction to all purchasers 
who desire it is a feature of the com- 
pany's new system of airplane mer- 
chandising. 

All manufacturing and business 
assets of the Sky Specialties Corpora- 
tion of Detroit, Mich., manufacturers of 
Heywood injection starters, have been 
sold to the Eclipse Aviation Corpora- 
tion of East Orange, N. J., a division 
of Bendix Aviation. Sale and servicing 
of the Heywood starters, as well as 
their manufacture and further develop- 
ment, will be handled from the East 
Orange plant. 

Brasil buys K aros 

Following the course which made it 
the best customer of American aircraft 
and engine manufacturers in 1932, 
Brazil last month placed an order with 
the Waco Aircraft Company for ten 
advanced trainers, powered with Wright 
240-E Whirlwind engines, for its air 
service. Since the first shipment in 
mid-March, 1932, 69 Wacos have gone 
South for use in the Brazilian services. 

An unnamed South American republic 
is the destination of twenty 160-hp. 
Kinner engines, ten of which are 
already on their way. Ten Kinner 
engines also for military use were re- 
cently shipped to the Orient. This 
military-type engine, for use not only 
in training ships and light bombing 
planes but also in light attack planes 
equipped with machine guns, is a new 
field for the Kinner company. 

Fired with patriotic zeal by events 
in the Far East, the Chinese Aviation 
Association has been formed in New 
York to arrange for the training of 
its members as pilots. Forty young 
Chinese of the membership plan to learn 
to fly. Twelve are now actually learn- 
ing at Floyd Bennett Field, New York, 
on an Aeromarine-Klemm plane. 

A novice in air transport 

Serving as air ferry between the 
various units of Florida Year-Round 
Clubs at Miami is the first of the new 
Pitcairn cabin autogiros to go into 
commercial operation. Powered with a 
420-hp. Wright Whirlwind engine, it 
seats a pilot and four passengers, has 


a top speed of about 120 m.p.h. A 
tilting pylon by which the pilot can 
change the angle of incidence of the 
rotor and a controllable pitch propeller 
are unusual features of the plane. 

A British firm plans to go us one 
better with an autogiro under construc- 
tion for the Air Ministry. A 500-hp. 
Panther engine is estimated to give a 
top speed of 160 m.p.h. and a cruising 
speed of about 130. 

Memories of the super-light planes 
which flourished in Great Britain in 
1923 arc revived by an epidemic of 
“pianettes” there. Developed by glider 
enthusiasts, the new machines have 
motorcycle engines rated at 6 hp. and 
extremely light wing loadings. Costing 
but little, they have beeu used success- 
fully for giving training to novices, and 
for holding spectacular competitions 
around short race-courses. 

German transport planes 

Transport as well as military produc- 
tion is keeping European factories 
busy. Junkers is working on fourteen 
planes for Deutsche Luft Hansa. Ten 
are tri-engined metal passenger planes 
of the type Ju 52, powered with engines 
of American design ordered from the 
Bavarian Engine Works at Munich. 
Four mail and freight planes complete 
the $475,000 order. High-speed trans- 
port planes planned to cruise about 150 
miles per hour have been completed 
recently by both the Junkers and 
Heinkel companies for experimental 
use on German airlines. Single- 
engined low-wing monoplanes with 
retractable landing gear and built to 
accommodate five to six passengers, the 
new machines are awaiting tests by 
the German Aeronautical Research 
Institute. 

The Fiat plant at Turin, Italy, is 
busy completing a $420,000 order for 

Fiat engines, six of which have 
already been delivered to the Chinese 
Government at Shanghai. An Italian 
pilot and mechanic accompanied the 
machines, which are fully equipped 
with bomb-racks, wireless, and machine 
guns, to train Chinese pilots and per- 
sonnel in handling the bombers. 

A new British engine 

Work at the Royal Aircraft establish- 
ment at Farnborotigh, England, has 
resulted in a heavy-oil airplane engine, 
an adaptation of the Rolls-Royce 
Condor, which recently passed a 60-hour 
Air Ministry type test, and has been 
installed in a Hawker Horsley torpedo 
bomber for flight tests. Weighing 
1,500 lb. and of water-cooled V type, it 
is the first British diesel actually to be 
used in an airplane. It yields 500 hp„ 
as compared with the 650 hp. output 
of the Condor in its original form. 
With a compression ratio of 12J to 1, 
its maximum number of revolutions per 


minute is 2,000 and cylinder pressure 
800 lb. to the square inch. Slightly 
longer and higher than the original 
gasoline engine, it is the same width and 
can easily be fitted into similar airplanes. 
The Bristol company has also been 
engaged on a diesel design, in that case 
an air-cooled radial. 

Corporation news 

First financial report received for 
1932 comes from the Irving Air Chute 
Company, in black ink. Net profit 
after taxes and other charges was 
$162,796, or 77 cents on each of 211,000 
no par capital shares outstanding (in- 
cluding 15,000 in the company’s treas- 
ury). Each share earned 87 cents in 
the preceding year, when total profits 
were $184,046. 

Though the report of National Avia- 
tion Corporation for 1932 showed an 
apparent income loss during the year, 
due to losses having been taken by the 
sale of securities which had previously 
been carried on the books at their cost 
price, there was a very substantial real 
improvement in the position of the 
corporation. The net value of the 
corporation's assets at the end of 1932, 
including its investment in Washington 
Airport, was $10.49 a share, as against 
$7.20 per share a year earlier. Exclud- 
ing all real estate and other properties 
of questionable or uncertain momentary 
value, the corporation owned marketable 
stocks having a current market value 
at the end of the year of $2,978,000, or 
$7.83 per share. 

Personnel 

W. Laurence LePage, vice-president 
and chief engineer of the Kellett 
Autogiro Corporation has resigned to 
undertake independent work in the 
field. With the co-operation of the 
Autogiro Company of America, whose 

posal, Mr. LePage will devote his time 
to the design of large transport auto- 
giros. 

Several changes in the personnel of 
the Eastern division of American Air- 
ways resulted from its recent con- 
solidation with Transamerican Airlines. 
J. L. Ruden, who was vice-president in 
charge of operations for Transamerican 
is now superintendent of maintenance 
on the Eastern division with headquar- 
ters at Cleveland. C. A. Rheinstrom, 
Transamerican’s general traffic man- 
ager. is stationed at Robertson, Mo,, as 
division traffic manager. E. F. Ward 
has been transferred from American’s 
Southern division to head all operations 
of the Eastern division as general 
superintendent. 

Major Georges Thenault, Air At- 
tache of the French Embassy for over 
ten years, has been recalled to France 
for duty in the aviation service. As 
captain, he commanded the Lafayette 
Escadriile in the World War. 
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SIDE SLIPS 

By Robert R. Osborn 


IltM-oril of progress 


I N the rest of this issue there are many 
charts, curves and tables which give 
one an accurate picture of the progress 
made by “this airplane business” in the 
very few years it has been with us. 
This progress is amazing even to those 
of us who are in the business, as we 
have quickly come to accept the improve- 
ments as necessities and commonplaces, 
and it is surprising to think what a short 
time ago it was that 
we had to do with- 
out them 

In looking over 
the data presented in 
this issue we have 
come to the realiza- 
tion that there has 
been some progress 
in the art which is 
not susceptible to 
presentation in the form of charts, 
curves and tables, and is therefore 
likely to be overlooked. Nevertheless it 
is a real part of the progress which has 
been made, and so we have decided to 
devote our usual space in this issue to 
these items. In the first reading they 
may not seem important to one, but we 
say in all seriousness that the facts 
below are as truly indicative of the 
amazing progress made in aeronautics, 
as any which could be presented. 

Baling wire, fence wire and fence 
rails have almost passed out of use as 
materials for aircraft construction. 
In the “early days” baling wire rigging 
and fence-rail interplane struts were 
standard equipment for the aviator who 
had to put his ship together in the 
spring, and found himself short of funds 
(as they all did). Later these materials 
came into use only as repair equipment 
for the barnstorming pilot after his 
crack-ups. Just moderate repairs to a 
"Jennie" would make a farmer’s fence 
look as if a stampede had run through 
it. The introduction of high-tensile 
steel streamline wires and metal inter- 
plane struts were severe blows to the 
baling wire and fence rail industries, but 
perhaps it was all for the best. 

The day has fortunately passed when 
the effectiveness of the airplane as a 
war machine had to be proven to Con- 
gressmen by means of mimic warfare 
demonstrations. The fact that the 
dynamite hidden in the old buildings, 
used as targets, used to go off before 



the bombs had actually fallen into them, 
never seemed to bother the old-time 
Congressmen. The funds thus obtained 
by simple and harmless deception, have 
been a good investment. Fortunately 
the modern Congressman doesn't have 
to be fooled, for we doubt if he could 
be. He could probably discourse in- 
telligently on the performance and 
characteristics of the airplane doing the 
bombing and the 
degree of effective- 
ness of the bomb 
which was being 

News of airplane 
accidents very sel- 
dom rates the front 


the news appears in 
the section just ahead of the want ads 
in which are also listed the names of 
people who have been wrapping auto- 
mobiles around telephone poles or dis- 
puting the right-of-way with taxicabs. 
Good aviation news very seldom makes 
the front page any more either, — it 
generally tops the list on the financial 
page. Both changes are decided im- 
provements. 

Also, so far as the newspapers are 
concerned, a pilot is no longer “an 
intrepid aviator,” and a forced landing 
is no longer a “2,000-ft. dive, and 
miraculous escape from death.” 

The airplane having been proven to 
be a totally inadequate machine for 
“promoting amity between nations," 
very few aviators arc flying them from 
one place to another for that announced 
purpose. 

Seven thousand pilots have discovered, 
to their amazement, that airplanes can 
be flown while one is wearing ordinary 
business clothes, and without the aid of 
helmet, goggles, leather coat, whipcord 
breeches, and leather riding boots. 

The youth who staggers through 
several solo hours in the hope of be- 
coming a tea-time hero and super-man, 
is amazed to learn that the young lady 
to whom he is talking has logged 1,200 
hours and that the hostess has a trans- 
port license. 


who nearly knocked over his chimney, 
scared all of his chickens so that they 
won’t lay, and is likely to fall through 
the roof at any time, now sets his clocks 
by the mail plane when it passes over 
his house each evening. 

The businessman who vowed he’d 
never ride in one of those things until 
they arranged it so that he could keep 
one foot on the ground, now dozes 
comfortably in the reclining chair of a 
transport plane as it makes its way 


The first Roosevelt showed that an 
airplane was an acceptable means of 
transportation for a president, — the 
second Roosevelt showed that the air- 
plane was the best means of transporta- 
tion available for anyone. 

The old-time exhibition pilot who 
would refuse to fly if the breeze would 
rustle a silk handkerchief held overhead, 
has a son who flies the mail 800 
miles and lands it on time at its destina- 
tion, having been able to see the ground 
only when he came down through the 
fog to make his regular landings. 

The early presidents of our airplane 
companies had to be rather good hands 
at carpentry, engine overhaul, metal- 
working, and swinging dope brushes. 
The present presidents do most of their 
work with the financial “dope sheets.” 

Not so very long ago, the opening 
sentences of the discussion in some 
patent applications used to be “Whereas 
it would be a great boon to mankind if 
human beings were able to soar through 

the air like birds .” Now they read, 

“In the process of the great researches 
toward improving the efficiency and per- 
formance of aircraft .” 

The airplane manufacturer used to 
adapt automobile engines to make tip 
his power plants. The present day auto- 
mobile manufacturer adapts airplane 
fuselages to make up his bodies. 

The seller of tickets for airplane 
rides is no longer the leather-lunged 
circus barker exhorting the crowds in 
the open fields along the country roads, 
but the soft voiced, and beautiful of 
course, young lady seated at the 
mohogany desk in the lobby of the 
airline terminal. 

On the other hand, our mechanics, 
God bless them, are as hard-boiled, 
overworked, grease-covered, and effi- 
cient as they have always been. The 
newer generations can improve our 
practices and cast aside our best tradi- 
tions as they will, but we warn them 
that we shall tolerate no tinkering with 
our one instituiton which has remained 
unchanged since the good old days, — 
tile aviation mechanic. 
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FLYING EQUIPMENT 


Sidewheel 

aviation 

T HE stage is set for the Aeronautical 
Fancies of 1933. First skit on the 
program, produced with the new year 
barely two weeks old, presents a new 
type of rotor aircraft. When Dr. Adolf 
Rohrbach, well-known builder of all- 
metal flying boats, chose the Berlin 
correspondent of a New York paper to 
be the first recipient of an interview and 
a popular explanation of Dr. Rohrbach's 
new rotor-craft he stirred up a hornet’s 
nest. He created a popular excitement 
that has scarcely been equalled in aero- 
nautics since the great days of trans- 
oceanic flying. The interest shown by 
the press, and tire amount of space that 
was devoted to following the new ma- 
chine up in the next few days, were in 
marked contrast to the virtual silence 
that greeted the report of de la Cierva's 
first autogiro successes of eight or nine 
years ago. They may be taken as evi- 
dence of a really intense and growing 
popular interest in anything that prom- 
ises to simplify flying, and to bring 
aviation for every man within the realm 
of practical possibility. 

But a couple of points were over- 
looked in many of the stories that were 
written. It was often overlooked that 
the paddle-wheel rotor type of aircraft 

any direction, vertically or horizontally, 
and at any speed from zero up, is as yet 
thoroughly experimental, and that no 

flown. The type seems to have excellent 

scrutiny and the most sympathetic ob- 
servation, but the record of actual ac- 
complishment is yet to be written. An- 
other thing generally overlooked, and 

paddle-wheel rotor design has been 
under intensive development in the 
United States for the past six years, and 
has reached the point where actual con- 
struction can be started at any moment. 
The American inventor who has written 

vestigation, trial design and analysis, 
and wind-tunnel experiment, is a Phila- 
delphian. His name is Haviland H. 
Platt, chief engineer of the Wilkening 
Piston Ring Company. 

The scheme of using paddle-wheels 
with feathering or oscillating blades for 
aircraft sustenation and propulsion (or 
both) goes back much more than six 
years. The patent office is full of 
schemes of that category. Some of them 
have been tried in a small way and found 
unworkable, while in other instances the 
unworkability was quite obvious without 



the necessity of trial. Many of our 
readers will recall at least one design, 
the Kirsten-Boeing, developed by Pro- 
fessor Kirsten of the University of 
Washington. It reached the point of 
rather extended practical experiment 
about 1925, but it was finally laid aside, 
at least for the time being. The Kir- 
sten device was intended more as a 
propeller than as a means of providing 
lift, but it could have been employed in 
either connection. At about the time 
that Professor Kirsten's experiments 
were checked, Mr. Platt's started. 

Enough of generalization and histori- 
cal background. Now let us conccn- 

into its finished form through wind-tun- 
nel experiments first undertaken at the 
Massachusetts Institute of Technology 
in 1927 through arrangement by the 
present editor of Aviation, then As- 
sistant Secretary of the Navy for Aero- 

University. 

The Platt machine is shown diagram- 
matically, simplified to the limit to bring 

mechanism, in the figure reproduced in 
this article. On either side of the 
fuselage is a rotating spider driven 
directly by the engine and carrying four 
(or possibly more or less) oscillating 
blades. Each blade is pivoted near its 

spider, and has its angle controlled by 
a link attached near the leading edge of 
the blade. The controlling links are 

eccentric, exactly like the valve rod 


running from the eccentric on the sim- 
plest type of steam engine valve gear, 
so that as the spider rotates each con- 
trol rod is wobbled in and out regularly. 
Each blade is then oscillated, during a 
complete revolution from a certain posi- 
tive angle to an equal negative angle 
and back again, all angles being meas- 
ured relatively to the tangent to the 
circle in which the blades are traveling. 

To make this clear, consult the dia- 
gram of the profile of the machine. In 
that case the top and bottom blades are 
pointed exactly along the tangent of the 
circle, being in the neutral position in 
the middle of the oscillation. The blade 
which is on the forward-pointing arm is 
pointed outward from the tangent at 
the maximum positive angle of its oscil- 
lation, and the blade on the backward- 
pointing arm has its leading edge 
pointed inward at the maximum nega- 
tive angle. In this case the range of 
oscillation appears to have been about 

Blades operating like those shown in 
the profile would obviously have a posi- 
tive lift, or one acting radially outward, 
on the blade marked A, a negative lift, 

of the spider, on the blade C, and prac- 
tically no lift and only a little drag on 
blades B and D. The last two would 
counterbalance each other, and the 

on C would both act forward and com- 
bine to give a driving or propelling 
force. With the blades set as shown in 
the figure, in other words, there would 
be no lift as the rotor turned, but only 
a pure propulsion. 

At this point, however, the control 
enters. It is too early to go into full 
mechanical detail on the control to be 
used, but in principle it depends simply 
upon the variation of the position of the 

blades and the amount of the throw of 
that eccentric. With the eccentric in a 
certain position the condition shown in 
the sketch obtains, so that there is a 
pure propelling force. With the eccen- 
tric turned 90 deg. from the indicated 
setting the blades would have no lift 
when the arms to which they were at- 
tached were in the horizontal position. 
With the arms vertical, either pointing 
upward or pointing downward, the cor- 
responding blades would carry an up- 
wardly-directed force, exactly as the 
blades A and C carried a forwardly- 
directed force in the case covered by the 
sketch. In that instance, therefore, 
there would be pure lift and no propul- 
sion. By throwing the eccentric to 
various intermediate positions, and to 
other positions throughout the entire 
circle, it is possible to get any desired 
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combination of horizontal and vertical 
forces — up, down, forwards, or back- 
wards. With the eccentric properly set, 
too, when the machine starts to descend 
under the action of gravity after a 
motor failure the whole spider and the 
blades that it carries will auto-rotate, 
the rotor as a whole will continue to 
develop a lift, and the rate of vertical 
descent can be kept down to properly 
low figures. The type can, at least 
theoretically and so far as model ex- 
periments have been able to determine, 
rise vertically, descend vertically, hover 
motionless, and travel either forward or 
backward on either a horizontal or in- 
clined path. The possibility of getting 
a negative propelling force can of course 
be used to apply the brakes and to pass 
quickly from travel at a high rate of 
forward speed to the hovering condition 
in case of collision danger. 

The control problems of a new type of 
aircraft arc never fully studied, because 
they are never fully known until the 
machine has been built. Everything that 
could be said about control or stability 
would seem so speculative, prior to con- 
struction and flight trial, that space will 
be allowed only to record that the lateral 
and directional control operate exactly 
like the control of the course followed. 
To roll the machine the throw of the 
eccentric will be increased on one side 
and decreased on the other, so that the 
lift of one rotor will go up and that of 
the other will drop. To turn, both the 
throw and the angle of eccentricity will 
be differentially varied, so that there 
will be a larger component of thrust on 
one rotor than on the other, and the 
craft will be dragged around accord- 
ingly. 


A new propeller 
by Hamilton Standard 


TNTEREST in the controllable pitch 
M. propeller dates back a good many 
years (as early as 1918-19 the Army 
Air Corps conducted flight tests on pro- 


object — to shorten ground run after 
landing), but the active application to 
commercial types is only now getting 
well tinder way. Mechanical difficulties 
acted as a potent retarding factor to 
early post-War development, but at least 


market. 

Hamilton Standard, propeller manu- 
facturing unit of United's manifold ac- 
tivities, has long been interested in the 
problem, and has lately made announce- 
ment of a revised and simplified form of 
its earlier hydraulic and centrifugally- 
operated controllable airscrew. As be- 
fore, it is of the two-pitch type, that is, 
it operates at two pitch positions only, 
low lor takeoff and climb, and high for 
maximum flight efficiency. Intermediate 
pitch positions cannot be maintained in 
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flight, but lor commercial purposes it is 
argued that there is little to be gained 

efficiencies at takeoff and at cruising 
speed are all that are desired. There 
has been some discussion of the desira- 
bility of a third, or maximum-speed, 
pitch setting (S.A.E. Journal, March, 
1932), but it is felt by the manufac- 
turers that the results attained would be 
scarcely worth the necessary increase 
in weight and complication. 

The operating clement of the Hamil- 
ton Standard propeller is a small hy- 
draulic cylinder (A) mounted on the 
hub in line with the propeller shaft axis. 
The piston clement is fixed to the hub. 
The cylinder portion is free to slide in or 
out along the shaft axis. Operating 
fluid is obtained by bleeding oil from 
the high-pressure side of the engine 
lubricating system. A small three-way 
valve is mounted in the nose-piece of the 
engine crankcase (a feature now in- 
corporated in pro- 


in the high-pitch position. Forcing the 
cylinder outward under the action of 
the oil pressure twists the blades to the 
low-pitch position. Counter-weights at- 
tached to the lever arms tend to keep 
the blades in the high-pitch position at 
all times. Thus when the valve is on 
the “drain" position, or should the oil 
pressure fail for any reason, the blades 
automatically assume the high-pitch 
position. The action of the cams in 
twisting the blades is indicated in the 

Once a mechanism has been worked 
out to provide angular displacement of 
the blades from some simple controllable 
fore-and-aft motion in the hub, three 

practical propeller results: (1) blade 

ends must be designed for adequate 
strength and so mounted so that they 
may be easily rotated about their axes 
under the action of high centrifugal 
loads; (2) it must be possible to vary 


P&W Hornet and 
Wasp engines). 
With the valve on 
the pressure side 
the high - pressure 
oil is introduced 
into the center of 
the hollow propel- 
ler shaft, and thence 





der. Shifting the valve to the “drain" 
position permits oil to flow back from 
the cylinder through the propeller shaft 
and into the engine oil sump. Leather 
packings prevent a leakage of oil out of 
the cylinder. Wear on the packing is 
almost negligible due to the slow and 
infrequent operation of the mechanism. 

Attached to the cylinder, one on each 
side, are two studs or pins (B) which 
carry ball bearing rollers which engage 
in cam-shaped slots (C) in lever arms 
(D) attached to the propeller blade 
ends. The slots are so shaped that a 
fore-and-aft motion of the cylinder 
causes a rotation of each blade about its 
long axis. When the cylinder is at the 
inner limit of its travel, the blades are 


the controllable pitch range by provid- 
ing means of adjusting the absolute re- 
lationship between hub and blades (not 
in flight), and (3) adjustable stops 

and minimum pitch setting. 

The blade-end construction and the 
blade-retaining mechanism are shown in 
the accompanying photograph. Blades 
are hollow bored for a considerable por- 
tion of their length for lightness and for 

They are provided with long tapered 
bushings (T) which fit over machined 
spindles forged integral with the hub. 
The centrifugal forces are ultimately 
absorbed in the forged steel hub barrel 
through roller-thrust bearings of large 
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capacity. me Darrel i> spin in iwu 
halves and is clamped together by four 
bolts. Alemite fittings are provided on 
the hub to permit lubrication of the in- 
ternal working parts. The hollow-blade 
ends are plugged off just beyond the 
ends of the tapered spindles to prevent 
oil and grease escaping into the hollow 
portion of the blades. 

The blade shifting lever arm and 
counter-weight bracket (D) is an in- 
tegral part of a ring (R) which fits 
around the outside of the blade-end 
bushing. The inside of the ring is pro- 
vided with 40 semi-circular holes, and 
the outside rim of the blade bushing 
(T) has 36 semi-circular holes, as 
shown in the sketch. Four indexing pins 
(S) are provided at each blade end, to 
couple the ring to the bushing. As the 
four locking pins arc located 90 deg. 
apart it is possible to index the counter- 
weight brackets relative to the blades in 
steps of 1 deg. by removing the pins, 
shifting the bracket ring the desired 
number of notches, and reinserting the 
pins. When the propeller is assembled 
the removable pins are held in place 
between the blade butt and a machined 
ring on the hub spider, and therefore 
cannot come out. This method of in- 
dexing the blades with respect to the 
brackets gives the second of the adjust- 
ments mentioned above. The third, the 
restriction in the range of pitch travel, 
is taken care of by means of stop-nuts 
set into the counter-weights parallel to 
the operating cam-slots (C), so that the 
pins carrying the roller attached to the 
operating cylinder strike the nuts before 
the limit of the cam-slot is reached. The 
stop-nuts are mounted on a rod fitted 
with right and left-hand threads, and 
rotation of the rod moves the nuts 
simultaneously in or out along the axis 
of the cam-slot. The indexing feature, 
together with the adjustment of the 

selection of any desired high and low- 
pitch blade angles not more than 6 deg. 
apart. If more than 6 deg. of adjust- 
ment is required special parts must be 
furnished. 

The external portion of the new pro- 
peller’s hub is shorter than that of pres- 
ent types of metal propeller, and there- 
fore permits the use of a very small 
spinner to cover the whole mechanism. 
Where a spinner attachment is desired, 
special bolts are provided in place of 
the standard hub clamping bolts. 


“Sky Chief” 
goes commercial 

H ARD Oil the heels of Nortlirop’s 
announcement of two special-pur- 
pose airplanes for Antarctic Explorer 
Ellsworth and Texaco’s Researcher, 
Frank Hawks (Aviation, January, 
1933, page 25) comes the word of 


quisition of fifteen high-speed transport 
ships of the same general design. Again, 
for identification, the Greeks had a word 
for it, for the new machine is "Delta” 
of the Northrop series. 

Although similar in general outline to 
the Hawks-Ellsworth Gammas, certain 
modifications were obviously in order to 
adapt the design to the requirements of 
commercial service. Northrop’s present 
practice of locating the pilot in an open 
cockpit aft of the mail and passenger 
compartments (typical of the "Alphas”) 
has been abandoned in favor of a fully- 
enclosed compartment high up in the 
fuselage just behind the fire-wall. This 
appears to be a definite step forward in 
the field of safety, for it has always ap- 
peared somewhat illogical to impose 



upon the pilot of a passenger transport 
the handicap of almost total "blindness” 

is in its most critical attitude — the land- 
ing position. With the new cockpit 
location, the range of vision in the essen- 
tial fields should be materially improved. 

The cabin layout may be varied to 
suit the requirements of the service. A 
fuselage diameter of 58 in. permits a 
variety of seating arrangements and 
cargo accommodations. Allowing for 
fuel and oil for 600 miles at 180 miles 
an hour cruising speed, complete radio 
and miscellaneous equipment, and 
weight of one pilot, the net payload is 
1,805 lb. The ship shows a relatively 
high ratio of disposable load to gross 
weight, the figures being 3,250 lb. and 
7,000 lb. respectively, yielding a weight 
empty of 3,750 lb. Redesigning certain 

of a U new' aluminum-alloy (24 SRT 
Alclad) the new machine, although sim- 
ilar in general design to the Alpha, 
has over 100 per cent larger payload 
capacity and considerably greater per- 
formance for a given horsepower. The 
gross load has been increased almost 45 


AVIATION 

March. 1933 

per cent with but a slight increase in 
empty weight. 

The engine selected for the Delta is 
the Wright Cyclone 1,820 F. super- 
charged to 600 hp. at 8,000 ft. altitude. 
It will be recalled that Hawks’ "Sky 
Chief" made use of the newly-developed 
14-cylinder Wright Whirlwind, and the 
Ellsworth plane was fitted with a D1 
Wasp by Pratt & Whitney. The engine 
mounting has been well worked out for 
cleanness and simplicity. In line with 
modern practice which makes excessive 
propeller and engine vibration intoler- 
able, the welded steel mounting struc- 
ture is insulated from the forward bulk- 
head by heavy rubber bushings. Full 
N.A.C.A. cowling is provided. All 
cowling sections are manufactured to 
close limits on jigs for ready removal 
and replacement. Quick-acting fasteners 
permit rapid removal of any panels 
without disturbing adjacent sections, an 
important feature from the standpoint 
of engine servicing. Inspection doors 
arc plentiful throughout. 

It has become almost axiomatic that 
a ship intended for transport use must 
be studied carefully in the specification 
and design stages for ways and means 
of reducing maintenance expense. Trans- 
continental & Western Air, with many 
months actual flying experience with 
the Alphas (see Aviation, Septem- 
ber, 1932, page 378), has not overlooked 
these matters, and has included in the 
specifications, in addition to the cowling 
details mentioned above, such features 
as fully enclosed ball bearings on all 
controls and over-size removable bush- 
ings at all points of wear and tear. The 
insulated engine mount is quickly re- 
movable from the fuselage by uncoupling 
four large bolts. 

The combination of trailing-edge flap 
and independently mounted aileron of 
the Gammas has been retained for the 
transport. The consequent marked in- 
crease in speed range and steepening of 
the gliding angle increases the safety 
of the ship by a considerable margin. 
It becomes possible to get into and out 
of restricted fields under emergency 
conditions with considerably less risk 
than usually attends such maneuvers. 

Although retracting landing gears 
appear to be the rule on 200-mile-an- 
liour 1933 transports (Aviation, Feb- 
ruary, 1933), Northrop again expresses 
his belief in the ultimate economy of the 
fully enclosed fixed-wheel design in the 
new machine. The argument that the 
cost of the slight increase in overall 
drag is more than offset by the saving 
in weight, and the simplification in 
structure certainly deserves a hearing. 
To offset the old and sometimes valid 
argument that wheel pants add appre- 
ciably to the cost of maintaining wheels, 
tires, and brakes, the method of support 
and attachment of the Delta fairings 
has been given unusually careful atten- 
tion with an eye toward rapid and easy 
removal and reinstallation. 
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Wings of Mercy 
over Oklahoma 

O UT in the country around Mangum, 
Okla., the clanging bell and shriek- 
ing siren of the ambulance has given 
place to the roar of an airplane engine. 
The Border-McGrcgor Hospital of that 
city may be the prototype of the hospital 
of the future for it is equipped with 
complete landing field and hangar 
facilities. Dr. G. Fowler Border, chief 
surgeon, has been averaging better than 
1,000 miles a week in the Stinson Junior 
ambulance plane attached to the hospital. 
In this way he has been ablrf to extend 
his activities throughout Oklahoma and 
considerable portions of the neighbor- 
ing states. It is not uncommon for him 
to make a call, or to transport patients, 
as much as 500 miles away from Man- 
gum. In sparsely settled country where 
bad roads, washed-out bridges and the 
like prevail, patients may be called for 
and moved to the hospital in less time 
than the average country doctor could 
reach them by automoblie or on horse- 


Canadian 
fisheries patrol 

T HE poaching of salmon in preserve 
areas, or by U. S. fishermen within 
3 miles of the Canadian shore line (a 
practice frowned upon by an interna- 
tional treaty of 1818) is occasionally 
encountered along Canada's Pacific sea- 
board. The constant supervision of 
some 10,000 Canadian fishing boats, as 
well as many hundreds operated under 
American registry along 7,000 miles of 
irregular coastline would be an impos- 
sible task without the help of airplanes. 
Fisheries patrol bases are maintained at 
eight strategic locations in British 
Columbia waters. Boeing flying boats 
operating out of these stations have 
averaged about 450 hours a year on 
fish-patrol work during the last three 


Tea over 
London 

I MPERIAL AIRWAYS is capitaliz- 
ing on the average Briton's love for 
his afternoon tea by offering daily tea 
flights from Croydon on Sunday after- 
noons during the summer season. For 
about $5 (at the present rate of ex- 
change) a tea-flighter obtains automo- 


a 30-minute flight in one of Imperial 
Airways 40-passenger ships of the 
Heracles class, and his regular after- 
noon tea. Many people taken into the 
air for the first time under such pleasant 
and novel circumstances later find rea- 
son to become regular passengers on 
Imperial Airways Continental and Em- 
pire services. 


Agricultural investigation 
above the clouds 

H igh-altitude research usually 

connotes investigation of wind and 
weather. Recently, however, the experts 
of the United States Department of 
Agriculture have been combing the 
upper reaches of the atmosphere in an 
effort to determine the mechanism of 
distribution of certain plant diseases. 
Spores, or seeds of fungoid diseases of 
types which attack various vegetables 
and fruits are known to be carried by 
winds at high altitudes. By exposing 
nutrient-coated sterilized glass plates to 
the air during airplane or airship 
flights specimens for laboratory investi- 
gation may be collected. Cultures thus 
obtained may readily be isolated and 
identified. 

F. C. Meier of the Department of 
Agriculture has conducted investiga- 
tions along the Eastern seaboard, mak- 
ing two flights on the airship Los 
Angeles and several in Coast Guard air- 
planes. Similar research on the spread 
of wheat stem rust in the Middle West 
is being conducted by Dr. E. C. Stak- 


man, plant pathologist of the University 
of Minnesota, in Naval Reserve training 
airplanes stationed in the Great Lakes 


Girotaxi service 
in Florida 

TT'OR many reasons, short-haul serv- 

of conventional aircraft The autogiro, 
however, with its almost uncanny ability 
to get into and out of restricted landing 
areas opens up new possibilities for the 
aerial taxi-man. It has frequently 
been suggested that therein lies one 
practical solution to the problem of 
transportation of airline passengers 

Except for a few isolated cases, how- 
ever, such as the picking up of Giro- 
inventor Cierva from a New York 
pier, or of Senator Bingham from the 
steps of the Capitol (both stunts with 
obvious news value), no regular service 
of this type has heretofore been put into 

Cerlain Florida vacationists, guests 
of the Miami-Biltmore and its allied 
Florida Year-Round Clubs, have re- 
cently had the use of what is probably 
the first regular girotaxi service in the 
United States. A Pitcairn cabin giro 
powered with a Wright Whirlwind 
engine (Aviation, November, 1932, 
page 457) is now being operated on 
frequent schedules between the hotel 
and the Sun Club and Country Club. 
Automobiles require forty minutes for 
the trip — the giro, eight minutes. 
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Vibration insulation 

T HE elimination of direct vibration 
from engines and propellers is one 
of the most important considerations in 
the design of modern transport air- 
planes. Vibration is not only unpleas- 
ant for passengers, but frequently ac- 
counts for damage and consequent loss 
of reliability of navigation instruments. 
The control of vibration in aircraft fol- 
lows the same general principles laid 
down for other industrial processes, and 
the Lord Manufacturing Company of 
Erie, Pa., has recently applied success- 
fully an existing type of bonded rubber 
mounting to airplane instrument boards 
and other parts. Plate-form mountings, 
either round or square, as shown in the 
accompanying illustration, may be used 
to fasten instrument panels to members 
of the primary structure. The rubber 
disc diameters vary from 1 to 2 in., and 
the center hole from a No. 19 drill to 
SS in. The metal parts of the standard 
units are cold-rolled steel. Special 
mountings of monel, aluminum, or 
chromium-plated steel may also be fur- 
nished. — Aviation, March, 1933. 


Airport signal gun 

I ANY a 


M?,! 


. id the light-beam signal 
system of dispatching airplanes, first de- 
veloped at London's busy Croyden. 
Dispatching •’guns” have appeared in 
many forms, varying with the ingenuity 

found at hand. Westinghouse Electric 
& Manufacturing Company of East 
Pittsburgh, Pa., has recently made an- 




hp. has been developed by the Farrel- 
Birmingham Company, Inc., of Buffalo, 
N. Y. The overall diameter of the dy- 
namometer has been made as small as 
possible (17 in. was the working limit 
set) to eliminate any interference of 
engine cooling by the propeller slip- 
stream. The operation is based on the 


of b 




•v*. a, - The appai 

rdalhT The essentially of a housing cc 
a barrel, Si in. in diam- P airs of each pair 

i. long, fitted with two an .externally-toothed pins 
dies and carefully bal- an internally-toothed gear, 
e fatigue. It shoots a Hr "" 

: of light, red or green 


sting of 
ranged 


at the option of the dispatcher. A sight- 5 ' 
ing tube permits accurate aiming at any ' r 
desired airplane, and the extremely nar- 
row beam insures that the ship on which 


the signal may be set 
the beam is said tc 
miles, at night 15 
March, 1933. 




the driving and driven shafts a 
n alignment, and the intermediate gear 
” from the main axis. The 
orque reaction between the main and 
uxiliary shaft is measured by a torque 
rm. The machine is also designed to 
leasure the thrust reaction o! the pro- 
eller. Although designed primarily 
rcraft power plant use, the dyna- 
mometer may be ap- 


other industrial powe 


r of 


G.E. bi-post lamp 

I NCANDESCENT lamps of a rad- 
ically new type of construction have 
recently been made available for aero- 
nautic use by the General Electric 
Company of Schenectady, N. Y. The 

in two particulars. In the first place 
the new style bases consist simply of 
two heavy copper prongs, projecting 
through a glass cup and secondly, 


H 


fea 


OT-FORGED 
id shanks 
ireakable 
lockproof handles 


v lin 


of 


is firmly si 


that 


against shifting of focus. By th 
tion of metals and glass having tne 
same rates of thermal expansion the 
connecting prongs are cast directly 
into the glass base, thus eliminating the 
more or less costly and complicated 
lead-in arrangement used in high- 
powered lamps of earlier design. 
These lamps are available in 500-watt 
sizes for airport floodlighting, and have 
recently been approved by- the Airways 
division of the Aeronautics Branch of 
the Department of Commerce for the 
1,000-watt rotating beacon service. — 
Aviation, March, 1933. 


Dynamometer 

A TRANSMISSION TYPE dyna- 
mometer intended for testing air- 
plane engines and propellers up to 1,000 


Stanley Rule & Level 
Plant of New Britain, 
Conn. Bolsters are 
forged integral with the blades to pre- 
vent driving the blade up into the 
handle under heavy pounding. The 
handles are of a shatter-proof amber- 
colored composition of high dielectric 
strength, which is unaffected by mois- 
ture or oil. Five sizes are available. 
— Aviation, March, 1933. 


Stanavo engine data book 

G ENERAL discussion of the prop- 
erties of aviation gasolines and 
oils, together with specific recommenda- 
tion for the use of Stanavo products 
with various aircraft engines are con- 
tained in a little booklet distributed by 
the Stanavo Specifications Board, Inc. 
Copies are available upon request 
through any Standard Oil distributor. 
—Aviation, March, 1933. 
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Conquering the A ir 
for the benefit of ]V\ank. ind 


LET US SUPPORT THIS VITAL INDUSTRY 


A VIATION ! ! . . . what strides it has made since the days of 
_ the great war . . . Then, in the space of a few short months 
it became one of the most important arms of national and inter' 
national defense. Today . . . within the space of a few short 
years it has become a very vital factor in the daily conduct of 
business, in speedy transportation ... of mail — of passengers — 
of valuable express. 

We urge our Government to continue to give the adequate sup- 
port so necessary to the development of its present and future 
possibilities ... to the increase of its efficient service and its 
safety . . . and to its improved application to the business and 
social life of our country. 

Let us not lag behind other nations in our appreciation and 
support of this important branch of transportation which symbol- 
izes, as nothing else does, man's dominion over time and space 
. . . and his utilization of speed and safety to the benefit of 
commerce and our national development. 

It is with pride that the Kendall Refining Company points to 
its part in supplying aviation with lubricants of such a high order 
of quality that today Kendall, The 30 Hour Oil, has become the 
best known (and we believe the best liked) oil in both commercial 
and private flying. 

KENDALL REFINING COMPANY BRADFORD, PA. 


KENDALL 

THE 30 HOUR OIL 



<1 The shippers of the nation are turning to 
the air. It is a tremendous development in 
modern business — and in this movement 
American Airways, Inc. stands out as a 
leader. Here is one of the latest Stinson 
tri - motored express planes of American 
Airways for the transportation of express, 
mail and passengers. It is 
an example of the fast 
modern planes in this serv- 
ice. On these schedules, 
safety and dispatch are of 
paramount importance. 

Motors must function per- 


TEXACO AVIATION GASOLINE 
TEXACO AERODIESEL FUEL 
TEXACO AIRPLANE OILS 
TEXACO MARFAK GREASES 
TEXACO ASPHALT PRODUCTS 

(for Runways, Hangar Floors, Aprons 
and Dust Laying) 


fectly. Effective lubrication is vital. <1 Amer- 
ican Airways, Inc. uses Texaco Airplane 
Oil exclusively. The performance of the 
clean, carbon-free Texaco Airplane Oil, its 
heat-resistant body and its excellent lubri- 
cating qualities have given it the preference. 
Texaco Airplane Oil and other Texaco 

, Aviation Products are 

available at principal air- 
ports in all our 48 States. 


TEXACO 
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First came the AIRWHEEL 
Then came the internal 
expanding AIRWHEEL BRAKE 


NOW comes 


. h e FIRST HYDRAULIC 

BRAKE originated for Airplanes 


H ERE is a hydraulic brake as definitely 
built for airplane service as that first 
great super-soft tire which Goodyear named 
"Airwheel.” 

It applies a totally new principle to decelera- 
tion — not just a brake design borrowed from 
the motor car. 

Instead of brake bands and drums, it uses tbe 
metal disc clutch principle which means — 
400% more braking area than a compar- 
able size band type brake provides 
95 % of the power applied to the brake 
pedal delivered to the brake unit 
Smoothness— reserve power — non-fading 
— instantaneous release at all times 
Far better heat dissipation — no over- 
heating 

Operation with approximately 25% of the 
oil pressure required for hydraulically 
operated band brakes 

This new Goodyear brake unit consists of 
alternate discs of bronze and steel — long- 
wearing and easy to replace. Tbe unit com- 
pares favorably in weight with other type 
brakes — and is in line on price. It simplifies 
the design of new ships — and can be easily 
installed on ships now equipped with any 
other type of brake. 

For complete data and prices write to Aero- 
nautics Department, Goodyear, Akron, Ohio, 
or Los Angeles, California. 




WHEN YOU BUY A NEW SHIP SPECIFY THE NEW GOODYEAR BRAKE 
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In 1932 there were 504,575 passengers carried on the nation’s airlines, an 
increase of 10.2 % over 1931. In addition to these, however, many people 
visited the airports but did not fly! Practically everybody has a little misgiving 
. . . some are bolder and more venturesome than others, but many hold back, 
looking for assurance that flying is safe. And it is safe — now, today! — the 
Bellanca has proved it safe, not only in record-breaking expeditions but in 
continuous commercial speed flying. Give them this security, and they will fly. 
Tell them — whether guests in a private plane or passengers on a big transport — 
tell them it's a Bellanca and notice how confidently they get on board. 

The Bellanca line includes the 12-15 place AIRBUS, the 6 place 
SKYROCKET and the standard 6 place PACEMAKER. In every 
phase of performance — in every detail of construction — each 
Bellanca airplane is 


“Som, BELLANCA 


CAN BUILD 


BELLANCA AIRCRAFT CORPORATION 
New Castle, Delaware 
Bellanca Aircraft of Canada, Ltd., Montreal 
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“Be sure this goes 



* 300 . 000.000 times a year, in the 
offices and homes of America — from Maine 
to California and from Florida lo Washing- 
ton — this direction is given. 

In ten years, air mail has become indis- 
pensable to the normal conduct of American 
business — when time and timing fre- 
quently measure the success or failure of 
plans — commercial and personal. 

Air-line service, an infant industry which 
in one decade has become a major system 
of rapid transportation and communica- 


tion, is now a necessity. It is entitled to the 
continued support of the American public. 

Il has been Ihc privilege or the Stanavo Specification 
Board lo develop fuels and oils which play an important 
part in the dependable operation of many air lines and 
which are available to all flyers the world over. 

(J) STANAVO 
SPECIFICATION HOARD 
INC. 

225 Bush St.. Son Francisco 26 Broadway, N. Y. C. 
910 So. Michigan Ave., Chicago 
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The Straightflight, Pioneers latest addition to its exten- 
sive line of compasses, adequately meets the exacting 
duties for which it was designed. For many years pilots 
felt the need for an accurate navigators compass... par- 
ticularly on long flights where course-check with estab- 
lished land marks was not possible. And now, with the current system of "flying solely by instru- 
ments," the Straightflight attains even a greater importance as a directional instrument. Combined 
with the usual Pioneer features, the Straightflight embodies individual qualities which effect the 
desired characteristics for an ideal navigation compass... steady card... long period... no overswing. 
These results are produced by maintaining a strong magnetic control over an extremely light and 
well-damped card. A spring suspension protects the card, pivot and jewel against damage by verti- 
cal vibration, and the new Pioneer anti -vibration mounting absorbs the horizontal vibrations which 
usually cause swirling of liquid and card oscillation. A large card, provided with parallel lines, makes 
it possible to take an accurate reading at a glance. The finest testimony to the Straightflight is ex- 
emplified in its approval by Army, Navy and transport pilots. 


PIONEER INSTRUMENTS 

PIONEER INSTRUMENT COMPANY INCORPORATED 
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THE 5KF GALLERY OF DISTINGUISHED 


THE PRATT & WHITNEY 
AIRCRAFT CO. 


& 





^QUESTIONED PERFORMANCE DEMANDS SKF 

DEPENDABILITY 


Forty-three fflCSIF Bearings are on the 
Pratt & Whitney "Wasp Junior” for unfailing 
performance where the gruelling demands of 
modern air transportation call for continuous 
power, speed and reliability. Every vital 
bearing location is ESCSIF protected . . . the 
crankshaft, rocker arms, blower and magneto 
drive shafts. 



gSCSIP Bearings assure unquestioned depend- 
ability throughout a long life for their precision 
remains constant, friction is practically elim- 
inated... and they never require adjustments. 
In addition, there is an ample factor of stamina 
and ruggedness that carries through the un- 
expected demands ... a vital consideration 
where faultless regularity of schedules must 
be maintained. It is for these reasons that 
SCSI?' Performance Takes Preference Over 
Price with leading manufacturers in the air- 
craft industry. 

SKF INDUSTRIES, Inc. 

40 East 34th Street, New York, N.Y. 


WHERE PERFORMANCE TAKES PREFERENCE OVER PRICE 
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RELIABILITY 


. . . proved through air line service 



Of the 25,430 air mail miles of the United States, 90% are equipped 
with the Western Electric Two-way Radio Telephone. The air lines so 
equipped averaged over 85,000 scheduled radio telephone contacts 
each month of 1932. More than 95% of these contacts were completed. 

No wonder the major air lines of the country make Western Electric their standard. With this equip- 
ment, flying is no longer a seasonal method of transportation. Passengers travel with confidence. Pilots fly 
with assurance. Each group knows that the Western Electric Two-way Telephone is reliable. Experience 
has proved it. Now more easily installed anil maintained and requiring less operating attention, the new 
Western Electric Aviation Communication systems are more highly valued than ever. For full information 
on equipment for your plane, address Western Electric Company, Dept. 278 A, 195 Broadway, New York. 

Western Electric equipped: American Airways, National Parks Air- 
ways, Northwest Airways, Pennsylvania Air Lines, Transcontinental 
and Western Air, United Air Lines, Western Air Express. 

Western Electric 

Aviation Communication Systems 



Western Electric i 

RADIO 


you fly, look for this Plat, 
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To all the remarkable Autogiro flying characteristics and se- 
curity this cabin model adds luxurious comfort, quiet, and 
unusual roominess for four, with ample luggage compart- 

Inherent stability is natural to the Autogiro. Now stabiliz- 
ing adjustments have been added which afford complete con- 
trol with practically no physical effort and permit long periods 
of flight with “hands off." 

With a cruising speed over one hundred miles per hour, this 
cabin model also retains the characteristic ability of all 


Autogiros to fly slowly, hover, and utilize extremely small 
fields for taking off and landing. 

The Florida Year-Round Clubs is using its Pitcairn Cabin 
for scheduled aerial taxi service between the Miami Biltmore 
Country Club, the Key Largo Angler's Club, and the Cabana 
Sun Club. During the first nine weeks 451 passengers 
avoided inconvenient, time-wasting road travel by utilizing 
this modem Autogiro service. 

For descriptive literature address this company or nearest 
authorized dealer listed below. 



PITCAIRN 

^ — 'CLtctoaJj 


OVER 70 AUTOGIROS FLEW MORE THAN A MILLION MIL 


ES, TOTAL, DURING 1932 
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Announcing the 


HAMMOND AIRPLANE 

a three place quality biplane combining 
safety, low cost and performance to a 
remarkable new degree 


T3Y whatever features you may choose to 
-D appraise the safety of an airplane, 
whether it be performance, stability, stalling 
characteristics, flying characteristics, ability 
to get out of a small field, strength of struc- 
ture, or thoroughness of testing, you will pro- 
nounce the new Hammond an achievement 

Unprecedented shock absorbing capacity, ex- 
ceptional ruggedness in the landing chassis 
of generous width, and desirable landing 
characteristics combine with a low landing 
speed, with absolute control, to produce 


landing safety, of which you will hear much 
in connection with the Hammond airplane. 
Low cost with the Hammond airplane means 
more than low first cost. It means low main- 
tenance and operating costs, which are 
revealed by every detail of design and 


Quality and equipment are not sacrificed to 
attain low first cost. Materials and work- 
manship are of the finest. Equipment in- 
cludes such items as: semi air wheels with 
brakes, oleo type shock struts, complete set 
of instruments, navigation lights, and capa- 


Write for new booklet giving complete details and specifications 


HAMMOND AIRCRAFT CORPORATION 

ANN ARBOR, MICHIGAN 


$2795 FULLY EQUIPPED 
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RCA VICTOR . . . world’s largest manufacturers 
of radio communication systems 


The RCA trademark has long been the 
symbol of reliable radio equipment and 
communication. 

Today, the RCA Victor Company, Inc., 
offers the most efficient and economical 
equipment for aviation communication 
— light and compact transmitters and re- 
ceivers for planes, and as powerful equip- 
ment as may be required at the 
airports is now supplied by the 


same company which has taken the leader- 
ship in all the other branches of the Radio 
Industry. 

In addition to the fine line of standard 
radio receivers and transmitters specially 
designed for planes, RCA Victor is prepared 
to build any type equipment to order. 

Get full details from RCA Victor Com- 
pany, Inc., Aviation Radio Section, 
Camden, N.J., U.S. A. 



RCA Victor Co., Inc. 

Aviation Radio Section 


"Radio Headquarters" camden, n. j. 




In test flights just conducted this newest Boeing plane has sur- 
passed its expected performance. In it are incorporated import- 
ant lessons of design and construction learned in sixteen years 
of military and commercial plane manufacture and the experience gained by divisions 
of United Air Lines in flying 50,000,000 miles. *1 Because it combines high speed 
with unusual comfort features, exceptional strength, large payload and economy of 
operation, this plane more than meets the 1933 needs of air transport operators — 
and is truly “tomorrow’s transport today!” 



yT FEATURES: The new Boe- 
| ing transport is an all-metal, 
low-wing monoplane of semi-mono- 
roque construction, equipped with re- 
tractable landing gear. It has a wing 

span of 74 feet and a length of 51 
feet 4 inches. The power plant con- 
sists of two 550 horsepower Pratt & 
Whitney engines. 

Carrying its crew, ten passengers and 
cargo, this plane is designed to oper- 
ate economically over all types of 
country and under all climatic condi- 


Detailed specifications furnished on 
request. Boeing Airplane Company, 
Seattle, subsidiary of United Aircraft 
& Transport Corporation. 


$ 


Y BOEING has always 
built tomorroiv's airplanes 
today ! 
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GOODRICH DE-ICERS PERFECTED 
ON TWA PLANES/ 


An Outstanding Development in the “Record of Progress” 



RN 


W ORKING together in the inter- 
ests of aviation, Transcontinen- 
tal & Western Air, Inc., Eclipse Avia- 
tion Corp., and Goodrich have solved 
the problem of ice formation. 
Through the Goodrich DE-ICERS, 
mail planes can now maintain uninter- 
rupted schedules . . . transport planes 
can cprry their passengers with 
every assurance of safety ... in 
the worst kind of icy weather. 


rich De-Icers installed on all Trans- 
continental & Western Air, Inc., 
Northrop mail planes have enabled 
completion of mail schedules under 
icing conditions which would have pre- 
vented operation of planes not so 
equipped. We are convinced that De- 
Icers are a practical means of eliminat- 
ing ice from transports.” 

What are De-Icers? . . . Thin sheets of 
rubber containing long inner tubes cemented 


Mr. Jack Frye, Vice-President in 
charge of operations. Transcontinental 
& Western Air, Inc., says: "The Good- 


to the leading edges of wings and tail sur- 

leases compressed air into these tubes, caus- 
ing automatic expansion and contraction. 


For further information on Goodrich De- 
Icers or Airplane Tires, write the Aero- 
nautical Sales Department, The B. F. 
Goodrich Rubber Company, Akron, Ohio. 



Outside Tubes inflated 


ACTION OF THE DE-ICER 

Tubes marked "B" inflate, then 
deflate. Tube "A" inflates while 
“B" is deflating, then deflates. 
Pulsation rate, 1 per minute. 



De-Icers on tail surfaces 


Goodrich 


'izfiuiMe 


Silver towns 
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PROGRESS 


IN ENGINEERING 



IN AIRPORT LIGHTING 



T HE G-E supercharger, 
permitting, as it does, in- 
crease in engine power with- 
out appreciable increase in 
weight or dimension, is a 
milestone in the progress of 
dependable, high-speed air 
transport. 


C-E: 


m beacons, bound- 
■ ary and obstruc- 
tion lights, Floodlights, control 
equipment, transformers, ca- 
ble, accessories, and Mazda 
lamps — all play their part in 
making possible the safe 24- 
hour operation of many U. S. 


A unified engineering service, 
that begins with the planning 
of the complete installation 
and extends through years of 
operation, is at your com- 


As a measure of the contribu- 
tion which General Electric 
has made to this important 
industry, consider the success 
of more than 6000 G-E super- 
chargers supplied to leading 
manufacturers of aircraft 
gines. 


FOR DETAILS, ADDRESS GENERAL ELECTRIC COMPANY, SCHENECTADY, N. Y. 
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There’s PROFIT in water-flying 
—with seaplanes 



J OIN the ever growing list of successful 
operators who are making the flying busi- 
ness pay — and pay well! They land their 
passengers at exact destinations instead 
of at distant airports. Plodding ships, or 
trains and land planes that follow long 
shore lines give little competition where 
modern passengers want speed and direct- 
ness. Give a thought to YOUR territory — 
and to the untouched profits that EDO 
Floats can bring to you. 

Consider these points: Scheduled flights 
direct between the convenient waterfronts 
of major cities — commuting service from city 
to lake and seaside resorts — charter trips 
to fieldless points where there are water 


landing places — short pleasure-flights at 
recreation centers where people naturally 
gather. They pay profits — every one! 

What could be a better investment! 
Seaplanes are cheaper to buy and fly . . . 
faster . . . safer . . . more easily handled. 
They are the enthusiastic choice of far- 
sighted operators who study the wishes 
and needs of the public and reckon the 
profits of extra hundreds of passenger miles. 

Prepare for profits now. Write today for 
details including the low cost of equipping 
one or more of your land planes with EDO 
All-Metal Floats. EDO Aircraft Corpora- 
tion, 610 Second Street, College Point, 
Long Island, N. Y. 


EASTERN AIR TRANSPORT 


A DEVELOPED AIRLINE 


GUESSWORK is not permissible on an airline. The 
public must be offered swift, dependable, secure services — 
and this is done by hard work, efficient engineering, care- 
ful planning, conservative operation and long experience. 
EASTERN AIR TRANSPORT has systematically 
developed its facilities in order to give such a service. It 
has installed the finest private radio network in the world. 
The instruments on its passenger airliners cost $2,500 for 
each such craft. Fine new airliners have been developed 
and purchased for its services. Modern airport buildings 
have been erected. A private teletypewriter circuit is 
employed. Ground facilities over all its 3,100 miles of 
airways have been continually improved. Traffic and 
other public relations work is carefully and thoroughly 
performed. 


tl 



ECONOMY is offered the public in travel time anil 
money, but the company has not economized on mainte- 
nance, on servicing, on trained personnel, on facilities for 
operations and communication. Its books may show no 
profits, but the company is proud of what it has to offer 
the public. And in return it is endowed with Public 
Faith to a remarkable degree. It is one of 
the best patronized of the public air 



PROUD of its record, but 
Eastern Air isn't satisfied. 
There are improvements to 
make, services to add, many 
things to be done. Past advance- 
ments have been the placing of 
a foundation ; now a transporta- 
tion system is being built which 
will become the most powerful 
ally of commerce and social life 
the world has known. 


EASTERN AIR 


TRANSPORT SYSTEM 


A Division of NORTH AMERICAN AVIATION, INC. 
NEW YORK— ATLANTA— MIAMI ROUTES 

SPERRY BUILDING, BROOKLYN, N. Y. 
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TWA Northro P s - Fleetslers, Ford Trimotors. 
* ™ ** maintain the 24 hour and 42 minute sched- 
ule between the oceans — to be cut this year, with 
even faster planes, to 15 hours. 

That's speed! That’s service, vital to the needs of 
this hurrying age. Only by precision operation can 
that clockwork schedule be met — and service of 
rigid accuracy is the basis for it. At TWA’s 
Kansas City base four Parks graduates are busy- 
today helping to keep TWA’s equipment up to its 


Jack Frye, TWA Vice-President in charge of 
operations, says in a letter to Parks Air College: 


Before everything else, employers demand training and 
dependability. Success comes to the man who knows 
his job and can be relied on to do it. To such men, 
opportunity stands wide open — and only such men can 
earn aviation’s seal of approval, the Parks diploma. 
The Parks Airplane and Engine Master Mechanics' 
Flight Course is the right preparation for such 
responsible positions as these TWA men hold. You 
leave it qualified for immediate employment and 
ready to move up, with.further training, to the highest 
places in the industry. 

If you're the man who plans for that — you’re the 
man employers want. Get “Skyward Ho!” and 
see a true picture of what you can do in aviation. 


. . ."The very heart of airline op- 
eration lies in maintenance and 
repair bases such as ours at Kansas 
City. It is the men ivho overhaul, 
repair, and maintain motors and 
planes that enable an airline to 
hang up dependable operation 
records. Any unit of the aviation 
industry should be well satisfied 
with your graduates. Thank 
you for the splendid co-operation 
whichyou have extended toTWA.” 


MAIL THIS COUPON FOR YOUR COPY OF "SKYWARD HOI" 


PARKS 


AIR COLLEGE 
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USAIG 

MEMBER COMPANIES 


FIRE 

Aetna Insurance Company 

Automobile Insurance Company 

Globe & Rutgers Fire Insurance Company 

Hartford Fire Insurance Company 

National Union Fire Insurance Company 

North River Insurance Company 

Pacific Fire Insurance Company 

Phoenix Insurance Company 

St. Paul Fire and Marine Insurance Company 

United States Fire Insurance Company 

Westchester Fire Insurance Company 


ASSOCIATE 
Atlantic Fire Insurance Company 
Birmingham Fire Insurance Co. of Pennsylvania 
Bankers & Shippers Insurance Co. 

Central States Fire Insurance Co. 

Citizens Insurance Co. of New Jersey 
Connecticut Fire Insurance Company 
Equitable Fire & Marine Insurance Co. 

Mercury Insurance Company 
Minneapolis Fire & Marine Insurance Co. 


CASUALTY 

Aetna Life Insurance Company 
(Workmen's Compensation and Employer's 
Liability) 

Aetna Casualty & Surety Company 

Century Indemnity Company 

Hartford Accident & Indemnity Company 

Maryland Casualty Company 

New Amsterdam Casualty Company 

United States Fidelity & Guaranty Company 

COMPANIES 

New Jersey Insurance Company 
New York Underwriters Insurance Company 
Northwest Fire & Marine Insurance Company 
Piedmont Fire Insurance Company 
Retailers Fire Insurance Company 
Standard Fire Insurance Company 
Twin City Insurance Company 
World Fire & Marine Insurance Co. 


United States Aircraft Insurance Group 

Managed by 

Home Office: West Coast Branch: 

80 John Street 1110 Corporation Bloc. 

NEW YORK CITY LOS ANGELES 
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Advancements in passenger comfort of the 
Amphibion have always kept pace with the 
important developments in performance. . . 
Douglas believes the comfort of your passen- 
gers continues to be of first consideration. 

DOUGLAS AMPHIBION 
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After years of 
independent research 

BUDD and FLEETWINGS join hands 

in the further 
development of the 

SHOTWELD SYSTEM 

of stainless steel construction 


To the many years of experience 
and facilities for engineering and 
fabrication of spot welded, stain- 
less steel construction of Fleet- 
wings, Inc. — 

have now been added the parallel 
facilities and the result of research 
along similar lines by the Edward G. Budd 
Manufacturing Company. 

This cooperative plan of research and develop- 
ment marks the beginning of a new era in this 
important field. Quantity factory production of 
"SHOTWELD” fabricated Stainless Steel will 
now replace laboratory experimentation. 

The rights to use this process, covered by appli- 
cations and patents are 
cross-licensed, from one 
Company to the other. 

On this new basis. 


only will duplication of effort 
be saved, but the scope of the 
application of "SHOTWELD” 
Stainless Steel to aircraft construc- 
tion will be broadened and its 
adoption accelerated. 
"SHOTWELD'ed Stainless Steel 
construction offers definite advantages compared 
with wooden, aluminum alloy or torch-welded 
structures. It eliminates all possibility of corro- 
sion, and it shows remarkable resistance to fatigue. 
The great Savoia Firm in Italy, and Potez in 
France, and also the Budd affiliated companies in 
England and Germany are using the "SHOT- 
WELD" System. 

Manufacturers of air- 
craft are invited to write 
for further particulars. 




- FLEETWINGS > 

INCORPORATED 

ROOSEVELT FIELD • GARDEN CITY • NEW YORK 


AVIATION 
March, 1933 


29 



When the demand is for more 
power and greater speed in 
larger aircraft, unusually 
severe bearing loads are a 
natural consequence. 


For this heavy duty work ALLISON 
STEEL BACK BBONZE LINED HEAD- 
INGS are regularly specified by holli 
manufacturers and operators. This uni- 
versal confidence has been earned by 
f housands of miles of trouble-free perform- 
ance under the most trying conditions. 



ALLISON ENGINEERING CO. 

INDIANAPOLIS, INDIANA 

Subsidiary of General Motors Corporation 


30 


AVIATION 
March, 193S 


Helping Save Millions 

For American Business 






TRIM AS 


A 


THOKOUGHB 


The new 1933 Waco Cabin Plane is 
a joy to behold and to fly 
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Associated Aviation Underwriters 


The insurance interests — alive to the progress of American aviation — 
have placed themselves squarely behind this progressive industry. 


The ASSOCIATED AVIATION UNDERWRITERS, representing the 
Fire, Marine and Casualty companies listed below, are proud of their 
part in the industry's record of progress through the protection given 
and advisory and engineering services rendered. 


MEMBER COMPANIES 


CHUBB & SON 


MARINE OFFICE OF AMERICA 


Federal Insurance Company 
Merchants Fire Assurance Corporation 
Alliance Assurance Company, Limited 
The London Assurance (Marine) 
The Marine Insurance Co., Limited 
The Sea Insurance Company, Limited 
United States Guarantee Company 
Fireman’s Fund Insurance Company 
Fireman's Fund Indemnity Company 


The American Insurance Company 
American Eagle Fire Insurance Company 
The Continental Insurance Company 
Fidelity-Phenix Fire Insurance Company 
Firemen's Insurance Company 
Glens Falls Insurance Company 
The Hanover Fire Insurance Company 
Springfield Fire and Marine Insurance Company 
The Fidelity and Casualty Company of New York 
Glens Falls Indemnity Company 


AFFILIATES OF MEMBER COMPANIES 
Columbia Fire Insurance Company 
Commerce Insurance Company 
Concordia Fire Insurance Company 
Dixie Fire Insurance Company 
First American Fire Insurance Company 
The Fulton Fire Insurance Company 
Girard Fire & Marine Insurance Company 
Maryland Insurance Company 
Mechanics Insurance Company 
National Ben Franklin Fire Insurance Company 
Niagara Fire Insurance Company 
Superior Fire Insurance Company 
Sentinel Fire Insurance Company 
Michigan Fire & Marine Insurance Company 
Lumbermen's Insurance Company 
Home Fire & Marine Insurance Company 
Occidental Insurance Company 
Occidental Indemnity Company 


Associated Aviation Underwriters 


HOME OFFICE: 



BOARD OF MANAGERS: WEST COAST BRANCH: 

J. R. Parsons, 215 W. 7th Street 

for CHUBB & SON Los Angeles, California 

Owen C Torrey, 

for MARINE OFFICE OF AMERICA 
D. dcR. M. Scarritt, 

UNDERWRITER. 
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FIGHTING 
BOMBING 

OBSERVINGorSCOUTING 



Air force leaders the world over have found 
the "Corsair” capable of meeting almost 
any requirement. The United States Navy 
has found them singularly fit for scouting 
and gunnery observation, while foreign air 
forces use them in addition as light bombers 
and two seat fighters. This versatility has 
made the "Corsair" invaluable to the forces 
with which it is serving. 


CHANCE VOUGHT 
CORPORATION 


SUBSIDIARY OF UNITED AIRCRAFT 
AND TRANSPORT CORPORATION 





The special Ethyl Gasoline used in winning the Schneider 
Trophy proved itself as superior in the engine for 
which it was blended as Ethyl Aviation Gasoline is 


for modern aircraft engines. 
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HERE’S A POLICY THAT HASN’T 
CHANGED AND WON’T CHANGE 


W E firmly believe that commercial 

stant attention to new developments, 
their searchings for improvements, are a 
vast laboratory whose findings will prove 
most valuable in any emergency. They 
arc paving the way to that future when 
individually owned small planes are 
nearly as common as to-day's automobile. 
We keep pace with those interests. We 


We want the aviation industry to 
advance. We want to go right along with 
it. And our first step is to turn out 
nothing but top quality, reliable, eco- 
nomical batteries that are particularly 
built for the strain and grind of flying 


For forty-five years we have concen- 
trated on one thing — building storage 
batteries of the highest quality. We have 
are always on our toes to do t V beenthroughmanydepressions. 

the least little thing that will XO W We have lowered prices. But 

help make the radio and elec- AIRCRAFT we ^ ave never skimped on 
trical plant on a plane perfect. BATTERIES <iualicy. And we won’t. 

THE ELECTRIC STORAGE BATTERY COMPANY, PHILADELPHIA 

Th, Wtrif, Urge,, Manufacturer, of Storage Batteries fir Ever, Purpose 
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WASHINGTON PITTSBURGH 


PENNSYLVANIA 
AIRLINES, INC. 

Extends Its Best Wishes 
to the 73rd Congress . . . 

and expresses the hope that it may be of service to 
its members in expediting their travels and speed- 
ing the delivery of their mail and packages to and 
from the capital. 

Frequent daily schedules for passengers, mail 
and express, serving Washington, Pittsburgh, 
Akron and Cleveland direct. Connections are 
made at these terminals with major airlines to all 
parts of the country . . . Tri-Motored Planes . . . 
Heated Cabins . . . Two-Way Radio Communica- 
tion . . . Every proven aid to air navigation. 

All Postal Telegraph or Western Union Offices . . . Lead- 
ing Hotels and Travel Bureaus. 

For information and Reservations, Call 

AKRON CLEVELAND 


Washington-Hoover Airport Allegheny County-Municipal Airport Akron Municipal Airport Cleveland Municipal Airport 
Pbon, NA/loaal 7070 Phan, HOmtlt'ad 4111 I ‘bout 515/ Pbo « CLtmrattr 3600 

FREQUENT DAILY SCHEDULES . . . COMFORTABLY HEATED RADIO EQUIPPED TRI-MOTOR PLANES 


PHOTOGRAPHS 



made on the job 

tell the story f 

y # 

ACTION PICTURES . . . . 
PRODUCT ILLUSTRATIONS 
EQUIPMENT PHOTOGRAPHS 
INSTALLATION SCENES 
PROGRESS PHOTOGRAPHS 



W HETHER it’s a product or piece of equipment to be 
sold, a report to be illustrated, or the progress of a 
job to be recorded, actual photographs tell the story better than 
words . . . Here is a photographic service prepared to secure first 
class pictures, promptly and at minimum cost, through carefully 
selected commercial photographers in all parts of the United 
States and Canada. 
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STINSON 


transport planes are 
the most efficient and 
economical tri-motored 
airplanes built 



The Model “A", 10 pasienger Tri-motored Airliner, powered by Lycoming 

Stinson Aircraft Corporation 

Wayne, Michigan 

More than ever — The Aircraft Standard of the World 
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A CONTRIBUTION TO 
THE ADVANCEMENT 
OF AVIATION 


T HE outstanding development of the 
year in safety equipment for cabin 
planes now in use or being built — a 
distinct encouragement to the more 
general use of air transportation! 

Switlik Chair Packs provide dependable 
parachute protection for every occupant 
of the cabin plane. They are stauncldy 
constructed but light in weight — com- 
fortably upholstered in any fabric — 
readily adaptable to cabin chairs now in 


It is the only chair type parachute, 
approved by the U. S. Department of 
Commerce. Switlik Chair Packs were 
specified and used in the Bellanca ships 
recently built for the U. S. Department 
of Commerce and for the U. S. Marine 
Corps. 

Send for illustrated literature and approximate 
prices— just tell us the kind of ship you own. 


SWITLIK PARACHUTE & EQUIPMENT CO. 
Trenton, New Jersey 



structural weight 
savings can be added 
to pay load .... 

Structuralstrength for 
these larger pay loads 
can be secured with . . . 

SUMMERILL 

TUBING 

Summerill Tubing is the struc- 
tural material of proven de- 
pendability. It meets the most 
rigid specifications as to weight, 
strength, accuracy and uni- 
formity. It has kept pace with 
the engineering demands of the 
industry. Specify it. Use it. 

Consult with Summerill Engineers 

SUMMERILL 

TUBING COMPANY 

Bridgeport (Phila. Dist.), Pa. 


TUBING by SUMMERILL 



Chain "Pack For. Cabin Planed 
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FLAG DOWN 
THE SHIP 



— the Cyclone Gate 
Opens in a Jiffy” 

Quickly handled by one man, yet big enough 
to admit any plane — that’s why this Cyclone 
Gate is the one that airport men require. 

Just roll it away. Never fails to operate 
properly — because it is built and installed 
by factory-trained experts. 


million miles 
of air-experience 

—the preparation for 
a Boeing School Student’s 
first solo 

Aviation has come of age — from now on applied 

The unequalled breadth of experience developed 
by United Aircraft & Transport Corporation — 
world’s largest aviation organization — is the basis of 
your training at the Boeing School. 

Fifty million miles of United Air Lines air mail 

milcsofBocingSchool studentflying jthcrcsearch and 
manufacturing successes of Sikorsky.Chance Vought, 
Stcarman,Hamilton,Pratt&Whitncy,andtheBoc!ng 
Airplane Company — these, combined, make the con- 
tribution that only the Boeing School can give to your 
future in aviation. 1 

Air mail-pilot instructors, location at a key termi- 
nal of United Air Lines, a modern laboratory and 



In both fence and gales. Cyclone has a cus- 
tom-built answer for your needs. Chain-link 
Fabric and “H” Column Posts made of cop- 
per-steel, the steel with greater resistance to 
corrosion — super-armored with Zinc Galva- 
nizing by our Hot-Dip Process. 

Fence is essential for the successful opera- 
tion of your business — to safeguard both the 
public and yourself. Why not — then — play 
safe by selecting Cyclone? It will give you 
extra years of service, and still it costs no 
more. If you wish we will take care of the 
erection — thus insuring perfect satisfaction. 



To make your own comparison ofBoeing 
training with any other, mail the coupon 
below for the new Bulletin. Or, better still, 
ask any person who has been a student here. 

( THE REDUCED PRICES APPLY ON ALL ) 
j FLYING COURSES 1 


BOEING 

SCHOOL OF AERONAUTICS 

Subsidiary of United Aircraft & Transport Corp. 


CYCLONE FENCE COMPANY 

General Offices: Waukegan, III. 



(y c 1 o nepe n c e 
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STINSON 


ciiMmafte an 


announcement < 5 / 



buyers and deafen in 


tde Aimed issue oj 

STINSON 
PLANE TALK 

\£4e Stinson A4ayayine) 
ZOri/e FOR. YOUR. COPY 


STINSON AIR.CR.AFT 
COR.POR.ATION 

WAYNE MICHIGAN 


Tie Rod. 


Assure speed and 
fuel saving by eliminating 
guesswork in aircraft 
assembly 

Cooperation by Stewart 
Hartshorn with aircraft 
engineers and the govern- 
ment air service in the develop- 
ment of external and internal 
tie-rods has contributed notably 
to progress in aircraft design. 

Since the early days of aviation, 
when forward steps could be 
made only through fit and try 
methods, Stewart Hartshorn has 
kept pace with the growing needs 
of design. Today, the problem 

of guesswork. Tie-rods are 
available which meet even- 
requirement of speed, fuel 
saving, lightness in weight, 
durability and safety — in 
streamline and square section 
designs. 

Hartshorn Streamline Tie Rods — 
light in weight and extra strong — 
are regularly available in non-cor- 
rosive 18% chromium — 8% nickel 
stainless steel. They are highly 
polished and far excel the standard 
700-hour salt spray test. 


These special tie rods 
are note specified for 
the latest Vought and 
Curtiss military planes 
and the new Curtiss- 
Condor and Bellanca 
Airbus Transports. 


Brace every ship you build or fly 
with — 





AIRCRAFT 
TIE ROUS 


STEWART HARTSHORN I'O. 
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COAST TO COAST 


NEW YORK • NEWARK • PHILADELPHIA 
HARRISBURG • PITTSBURGH • COLUMBUS 
FORT WAYNE ■ CHICAGO • INDIANAPOLIS 
ST. LOUIS • SPRINGFIELD • KANSAS CITY 
WICHITA • TULSA • OKLAHOMA CITY 
AMARILLO • ALBUQUERQUE • WINSLOW 
LOS ANGELES • BAKERSFIELD • FRESNO 
OAKLAND • SAN FRANCISCO 

DIRECT CONNECTIONS FOR: Boston • Washington 
Cleveland • Toledo • Detroit • Akron • Cincinnati 
Dallas • Des Moines • Omaha • Denver • San Diego 
Portland • Seattle 

TRANSCONTINENTAL 

& WESTERN AIR INC. 


The Owners of Aeroplanes 
Who Install 


Tite flex 



Promptly Forget They 


Have Fuel or Oil Lines 

Certain equipment on your aeroplanes should 
never give you trouble. One of these is your 
fuel and oil line system. Vibration should 
not affect it. Jarring should not interfere 
with its efficiency. Breakage should be 
eliminated— and it is with TITEFLEX. In- 
stall, and forget TITEFLEX . All Metal 
Flexible Hose and Tubing. IT WILL DO 
ITS JOB 1 

A Saving in Time and Money 
Many Times Its Moderate Cost 

Save one broken fuel line. Save this costly 
loss of time and possible loss of life, and 
you have more than paid for the moderate 
cost of installing TITEFLEX on your plane. 
TITEFLEX eliminates the possibility of fuel 
and oil line breakage, by being flexible and 
strong enough to withstand jarring and vibra- 
tion. Write us to mail you our descriptive 
Catalogue No. 109, today. 


TITE FLEX METAL HOSE CO. 

500 Frelinghuysen Avenue 
Newark, N. J. 





FAIRCHILD 



The Searchlight Section 

of this issue covers the current 
business wants of the industries 
in which this paper is read. 


For Every Business Want 

“Think SEARCHLIGHT First ” 


A 
Bu 
Want- 


Watch the 
SEARCHLIGHT SECTION 
for Equipment Opportunities 


Aircraft and Airport 
Service Section 


wT I TANINE* 


TITANINE INC. UNION, N. J 


PHEtTOC CLEAR NITRATE DOPES 

BI *PHExix 'A™KCRAI^”rR0bl : CTS' 6 


PATENT!^— JTRADEJdA: 


♦ Patent Your Ideas 

PKon" LOnJ.erc 5-308a^^F 

FREE 




AVIATION 



Leadership doesn't just happen — 

and Scintilla Aircraft Magnetos are stand- 
ard equipment on nearly all types of 


There's only one way to enjoy the excel- 
lence of Scintilla performance — and that 
is by using Scintilla Aircraft Magnetos. 


SCINTILLA MAGNETO CO., Inc. 



Dependability • Simplicity 
Accessibility 



INDEX TO 
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THE B rG. CORPORATION 


Contractors to the United States Army and Navy and Aircraft Engine Builders 


136 West 52nd Street, New York 


Cable Address: Golsteco, New York. 


Vast Resources — High Craftsmanship- 


Far-sighted Vision — 


Nobody deliberately and knowingly buys inferior 
equipment for aircraft, where quality and fine per- 
formance are so necessary — yet there’s no argu- 
ment that certain products are better than others. 

In the face of unrelenting pressure to reduce 
quality, Bendix believes that Aviation is best served 
by building every product as nearly perfect as 
possible; aiming at superlative performance. 

Bendix Wheels and Brakes for airplanes and the 
new Bendix Pneudraulic Shock Strut are examples 



of how vast resources, high spirit of craftsmanship, 
and far-sighted vision may all be inspired by a 
single idea— a determination to produce "the best." 

And typically Bendix is the development of special 
and exclusive machinery used in their manufacture; 
contributing to superior quality and lower costs. 

The services of Bendix' corps of competent engi- 
neers are always available for consultation. 




Hand Inertia Starters Electric Inertia Starters Direct Cranking Electric Starters 
HandTurning Gears Battery Charging Generators (voltage regulated) Double 
Voltage Radio Generators (voltage regulated) Radio Dynamotors Engine 
Driven Radio Dynamotors (voltage regulated) Engine Driven Alternators (con- 
stant speed) Engine Driven Vacuum Pumps (for navigating instruments) 

Automatic Supercharger Regulators Battery Booster Coils Booster Magnetos 
’ Fuel Flowmeters Superchargers Automatic Pitch Propeller Hubs I ce 
Overshoe Air Pumps Flexible Metallic Tubing. 

Detailed data gladly supplied upon request 

ECLIPSE AVIATION CORPORATION 

Subsidiary of Bendix 
Aviation Corporation 



EAST ORANGE 
NEW JERSEY 




